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ABSTRACT
Research was conducted during the growing seasons of 1981 and 
1982 in  Baton Rouge, L o u isian a , to e v a lu a te  the response of itc h g ra s s  
and soybean y ie ld  to weed co n tro l p ra t ic e s  used in  conventional 
soybean c u l tu r e .  T r l f lu r a l in  ( a ,a ,a - t r i f lo u r o -2 ,6 -d in i t ro -N ,N =
-d ip  ropy 1 -^p-to lu id ine) (p rep la n t in co rp o ra ted ) a t  1 .8  k g /h a , a la c h lo r  
[ 2 -c h lo r o - 2 ', 6 '-d ie th y l-N -(rae th o x y m e th y l)ac e tan ilid e ] (preem ergence) 
a t  2 .4  k g /h a , or no s o i l  ap p lied  h e rb ic id e ,  follow ed by z e ro , one or 
two overtop  a p p lic a tio n s  of d ic lo fo p  as the m ethyl e s te r  a t  1 .2  kg/ha 
{2 -[4 -(2 ,4 -d ich lo rophenoxy)phenoxy]p ropano ic  acid} were app lied  in  
c u l t iv a te d  and n o n c u ltiv a ted  areas to determ ine e f f e c t s  on seed lin g  
em ergence, d e n s i ty ,  h e ig h t, s tand ing  biomass and seed p roduction  of 
i tc h g ra s s  [R o ttb o e ll ia  e x a lta ta  (L .)  L . f . ]  a t  soybean fG lycine max 
(L .)  M err. 'F o r r e s t ']  m a tu r ity . Although c u l t iv a t io n  s tim u la ted  the 
emergence of i tc h g ra s s  s e e d lin g s , i t s  r e p e t i t iv e  use re s u lte d  in  a 
re d u c tio n  of la te  emerging s e e d lin g s . C u ltiv a tio n  had no e f fe c t  on 
the  d e n s i ty , h e ig h t, s tand ing  biomass or seed p ro d u c tio n  of s in g le  
p la n ts  in the soybean row but in c reased  soybean y ie ld  compared to no 
c u l t iv a t io n .  The average w eigh t, number of t i l l e r s  and branches, and 
seed p ro d u c tio n  of s in g le  I tc h g ra s s  p la n ts  were g re a te r  in  the 
t r l f l u r a l i n  trea tm en ts  when compared to  the no s o i l  ap p lied  or 
postem ergence h e rb ic id e  a p p lic a t io n  tre a tm e n t. T r l f lu r a l in  only, 
t r l f l u r a l i n  p lus one d ic lo fo p  a p p lic a t io n  and a l l  tre a tm en ts  w ith  two 
a p p l ic a t io n s  of d ic lo fo p  re s u lte d  in  good to  e x c e lle n t c o n tro l w ith
viii
or w ithou t c u l t iv a t io n .  Soybean y ie ld  was in v e rse ly  p ro p o rtio n a l to 
I tc h g ra s s  d e n s ity  and stand ing  biom ass. Soybean y ie ld  an l ne t income 
were Increased  a f t e r  t r l f l u r a l i n  or t r l f l u r a l i n  p lus one a p p lic a tio n  
of d ic lo fo p  versus no s o i l  or postemergence h e rb ic id e  a p p l ic a t io n .  A 
second a p p lic a tio n  of d ic lo fo p  did not r e s u l t  In fu r th e r  in c rease s  in  
the  t r l f l u r a l i n  tre a tm e n ts . One or two a p p lic a tio n s  of d ic lo fo p  
a f t e r  trea tm en ts  of a la c h lo r  or no s o i l  ap p lied  h e rb ic id e  Increased  
y ie ld s ,  but net income a t t r ib u ta b le  to weed c o n tro l d id  not in c rease  
as  a r e s u l t  of a second a p p lic a tio n  of d ic lo fo p .
ix
INTRODUCTION
In c re a s in g  production  co s ts  have forced the soybean grower to 
c r i t i c a l l y  ev a lu a te  h is  p roduction  p r a c t ic e s .  V ariab le  p roduction  
c o s ts  inc lude  p e s t c o n tro l ,  w ith  weed c o n tro l being the roost 
expensive . In o rder to m ain tain  p r o f i t s ,  the grower must u t i l i z e  the 
roost co st e f f e c t iv e  p ra c t ic e s  in  h is  p roduction  program. The grower 
roust econom ically  m anipulate h is  p roduction  p ra c tic e s  to  o b ta in  the 
l e a s t  in te r fe re n c e  from p e s ts  and maximum growth of h is  c rop . To 
so lve  th ese  problems re sea rc h e rs  must place more emphasis on the 
in te r a c t io n  of weed c o n tro l w ith  the o th e r farm management p ra c tic e s  
of the grow er.
I tc h g ra s s  [ R o ttb o e ll la  e x a l ta ta  (L .)  L . f . ] ,  a se r io u s  problem in  
t r o p ic a l  and s u b tro p ic a l a reas around the world (2 7 ) , i s  found in  
s e v e ra l sou thern  L ouisiana p a rish es  where soybeans and sugarcane are 
produced. Few s tu d ie s  address the c h a ra c te r iz a t io n  and c o n tro l of 
i tc h g ra s s  in  soybeans or sugarcane (27 , 2 8 ) . E arly  re sea rch  
conducted in  corn and sugarcane showed th a t  i f  a producer adhered to 
good c u l tu r a l  p ra c tic e s  the s e v e r ity  of an i tc h g ra s s  I n f e s ta t io n  
could be decreased  (27, 2 8 ). I t  i s  l ik e ly  th a t i tc h g ra s s  w ill  behave 
d i f f e r e n t ly  in  co rn , sugarcane and soybeans, due to  d if fe re n c e s  in  
d a te s  of p la n t in g , m a tu r i ty ,  h e rb ic id e s  uBed and v a rio u s  o th e r 
c u l tu r a l  p r a c t ic e s .  Research to  determ ine e f f e c t iv e  and p ro f i ta b le  
management of i tc h g ra s s  in  soybeans is  w arran ted .
R eports from soybean producers in  L o u is ia n a , where i tc h g ra s s  is  a
1
2
problem , In d ic a te  I t  has an unusually  high cap ac ity  to  develop in to  a 
l a t e  season problem . Since i tc h g ra s s  germ ination  Is  s tim u la ted  by 
c u l t iv a t io n  (27) and i t s  seed lin g s  have a to le ra n ce  to  low l ig h t  
in te n s i ty  (3 5 ) , i t  has been suggested th a t  the la te  season 
development and subsequent dominance of itc h g ra s s  in  soybean f ie ld s  
i s  due to  seed lin g s  which emerge a f t e r  layby. However, the f a i lu r e  
of layby h e rb ic id e  a p p lic a tio n s  to  in c rease  l a te  season co n tro l of 
i tc h g ra s s  suggests  th a t p la n ts  p resen t a t  h a rv es t a re  escapes and not 
newly emerging see d lin g s  (1 6 ) .
The o b je c tiv e  of th is  in v e s t ig a tio n  was to q u an tify  the response 
of i tc h g ra s s  to preemergence and postemergence h e rb ic id e s  w ith and 
w ithou t p o s t-p la n tin g  c u l t iv a t io n ,  and to  determ ine the economic 
b e n e f it  of these  weed c o n tro l p ra c tic e s  in  row p lan ted  soybeans.
3
LITERATURE REVIEW
G eneral co m p e titio n . In c reas in g  soybean p roduction  co s ts  have 
re s u lte d  in  the need to  more c a r e fu l ly  ev a lu a te  the economic re tu rn  
from weed c o n tro l p r a c t ic e s .  Because of t h i s ,  more emphasis i s  being 
p laced  on understand ing  the crop/weed re la t io n s h ip  as i t  a f f e c ts  crop 
y ie ld  and weed p o p u la tio n . A c r i t i c a l  e v a lu a tio n  has to  be made on 
each weed s i tu a t io n  and an e f fe c t iv e  and economical weed c o n tro l 
program developed fo r  each s p e c if ic  problem , A crop  p ro duction  
system  is  m anipulated by man to encourage the growth of the crop 
s p e c ie s . The weed sp ec ies  which become a problem In  each cropping 
system  is  determ ined by the e c o lo g ic a l requirem ents of the spec ies  
and th e re fo re  v a rie s  depending on c lim ate  and p ro duction  p ra c tic e s  
(1 7 , 2 1 ) . Even though a crop system Is  a m anipulated environm ent, 
the  success of a spec ies  (weed or crop) i s  determ ined by e co lo g ica l 
p r in c ip le s .  H arp er 's  (17) d iscu ss io n  of e c o lo g ic a l p r in c ip le s  w ith 
a p p lic a t io n  to crop p roduction  s ta te s  th a t  the growth made by a  p lan t 
i s  determ ined e a r ly  in  i t s  l i f e  by the cap tu re  of sp ace . The 
cum ulative growth of a p lan t is  more d i r e c t ly  determ ined by i t s  o rder 
in  the sequence of emergence than  by the a c tu a l time a t  which i t  
em erges. This lmplys th a t the p lan t spec ies  which emerges f i r s t  w il l  
have a co m petitive  advantage over l a t e r  emerging o r slow growing 
p la n t s .  The o b je c tiv e  of weed management is  to encourage rap id  crop 
growth and d iscourage  weed grow th. In high d e n s i t ie s  ( e . g . ,  high 
seed ing  ra te  and narrow  rows) the a v a i l a b i l i t y  of space and resources
i s  much more l im it in g  and p la n ts  encounter s t r e s s  from neighboring  
p la n ts  e a r ly  in  th e i r  developm ent. P lan ts  in  lower d e n s it ie s  ( e . g . ,  
wide rows and low seeding r a te )  w i l l  experience s t r e s s  l a t e r  in  the 
sea so n . Once a d iffe re n c e  in  s iz e  between two p la n ts  o ccu rs , the 
l a r g e r  p la n t grows a t  a f a s t e r  ra te  than the sm alle r and th is  
d if fe re n c e  in  s iz e  in c re a se s  throughout the season . Pavlychenko (37) 
found th a t i f  a weed is  ab le  to  develop an ex ten s iv e  root system , a 
crop p la n t cannot s u c c e ss fu lly  compete w ith i t .
Many re p o r ts  support the v a l id i ty  of th is  e co lo g ica l re la tio n s h ip  
when they espouse the advantage of e a r ly  crop estab lish m en t (1 , 5 , 9 , 
10, 19, 2A, 25, 44 , A7, 50, 5A). Weed c o n tro l p ra c t ic e s  and most 
weed sc ien ce  s tu d ie s  are  designed to  minimize the in te r fe re n c e  period 
o f weeds w ith  the c ro p s . Crop spec ies  re q u ire  e i th e r  a period  of 
weed fre e  m aintenance im m ediately a f t e r  p la n tin g  or the removal of 
weed sp ec ie s  th a t ,  emerge s im u ltaneously  w ith  the c rop , w ith in  a 
c r i t i c a l  in te r fe re n c e  period  im m ediately fo llow ing crop emergence (5 , 
6 , 8 , 10, 13, 1 9 ). S tudies w ith  peanuts have shown no y ie ld  
red u c tio n  when the crop was m ain tained  f re e  of F lo rid a  beggarweed 
fDesmodlura tortuoBum (SW.) DC.] o r s ick lepod  (C assia  o h tn a lfo H a  
f o r  fou r weeks a f t e r  crop emergence as long as the crop was 
m ain ta ined  in  a v igorous s ta te  of growth a f t e r  th a t  time (5 , 19). 
Com petition s tu d ie s  invo lv ing  i r r ig a te d  f i e ld  beans (Phaseolus 
v u lg a r is  L .)  w ith  b a rn yardg rass  (Echlnochloa c r u s e a l l l  L .) ,  
lam bsquarters  (Chenonodium album L .)  and pigweeds ( Amaranthue sp p .)  
in d ic a te d  th a t  a f iv e  to  seven week weed free  period  a f t e r  emergence 
was necessa ry  fo r  maximum y ie ld s  (1 0 ) . A weed f re e  period  of four to
s ix  weeks a f t e r  the emergence of co tto n  was necessary  fo r  maximum, 
y ie ld  i f  p r ic k ly  s ida  ( Sida spinoBa L . ) ,  spurred  anoda [Anoda 
c r i s t a t a  (L .)  S c h le ch t.]  or v e lv e t le a f  ( A butllon  th e o p h ra s t i l  M edii.) 
was p re sen t (6 , 7 ) .
Soybean c o m p e titio n . The r e s u l t s  of re sea rch  conducted by 
v a rio u s  in v e s t ig a to r s  im plies th a t  the soybean p lan t can produce 
maximum y ie ld  i f  i t  e s ta b lis h e s  dominance in  the row. Soybean y ie ld  
i s  u s u a lly  in v e rse ly  re la te d  to weed biomass p roduction  and d u ra tio n  
of com petition  (1 , 8 , 9 , 23, 25 , 39, 44 , 47 , 5 0 ). B arren tin e  and 
O liv e r (2 ) and O liv e r e t a l .  (33) determ ined th a t  y ie ld  red u c tio n  
began when the le a f  area  index (LAI) of a  weed reached a value of 
one. At th is  po in t the weed developed s u f f ic ie n t  p h o to sy n th e tic  area  
to  p rovide a s ig n i f ic a n t  demand fo r  a v a ila b le  resou rces (2 , 3 3 ).
Data p e r ta in in g  to  e a r ly  season weed/crop development in d ic a te s  th a t  
co m p etitio n  between spec ies  does not occur im m ediately upon 
em ergence. Only when the supply of one of the growth resources f a l l s  
below the combined needs of both crop and weed does com petition  begin 
(3 2 , 5 6 ) . T h e re fo re , weeds growing between the rows w i l l  not compete 
i f  removed b efo re  the soybean canopy has expanded in to  th is  a re a . 
A lso, weeds growing in  the row w il l  not cause y ie ld  reductions u n t i l  
bo th  crop and weed compete fo r the same re s o u rc e .
Knake and S l i f e  (24) working w ith  g ian t f o x ta i l  (S e ta r ia  f a b e r i i  
H errm .) and Maun (25) working w ith  b a rn yardg rass found th a t  by 
c o n tro l l in g  weed sp ec ie s  fo r  th ree  to  f iv e  weeks a f t e r  p la n tin g , the 
soybean s u c c e s s fu lly  competed w ith  la te  emerging weeds in  the row, 
thus p rev en tin g  y ie ld  re d u c tio n s . O liv e r e t a l .  (33 ) found th a t  t a l l
m orningglory [ Ipomoea purpurea (L .)  Roth] could remain In soybeans 
fo r  10, 8 , and 6 weeks w ithout s ig n i f ic a n t ly  reducing soybean y ie ld s  
a t  one p la n t per 61, 30 , and 15 cm of row, r e s p e c tiv e ly . The time 
in te r v a l s  were dependent upon the m orningglory d e n s ity . Wilson and 
Cole (55) a ls o  found th a t  soybean y ie ld  red u c tio n s  due to  the 
p resence  of t a l l  m orningglory and iv y le a f  m orningglory [ Ipomoea 
hederacea  (L .)  J a c q .j  were dependent upon the d e n s ity  of the weeds.
A four-w eek weed free  m aintenance period o r an eight-w eek or le s s  
i n i t i a l  weed/crop in te r fe re n c e  p e rio d , im m ediately follow ing crop 
em ergence, was req u ired  to ob ta in  maximum soybean y ie ld s  In s tu d ie s  
in v o lv in g  common ragweed (Ambrosia a r te m is i i f o l ia  L .)  (9) and 
P ennsylvania  smartweed ( Polygonum pensylvanicum L .)  (8 ) .
Various d e n s i t ie s  of common ragweed in  soybeans were p lan ted  by 
Coble e t  a l .  (9 ) to  determ ine dam age-threshold  popu la tions fo r  
f u l l - s e a s o n  in f e s ta t io n s .  The in flu en ce  of common ragweed 
in f e s ta t io n s  on soybean y ie ld  was in v e s t ig a te d  by using  two types of 
weed-removal tre a tm e n ts . The f i r s t  trea tm en t involved a n a tu ra l 
p o p u la tio n  of common ragweed th a t  was allowed to  grow in  the soybean 
row fo r  a period  of two, fo u r , s ix ,  o r e ig h t weeks a f t e r  crop 
em ergence. These p e rio d s  were followed by weed removal and w eed-free 
m aintenance fo r  the rem ainder of the seaso n . The second type of weed 
removal trea tm en t c o n s is te d  of w eed-free m aintenance fo r  a period of 
two, fo u r ,  s ix ,  or e ig h t  weeks a f t e r  crop em ergence. Common ragweed 
was then allow ed to  r e in f e s t  the a r e a .  Using l in e a r  re g re ss io n  to  
an a ly ze  the d a ta , Coble e t a l .  (9 ) found a s ig n if ic a n t  y ie ld  
re d u c tio n  of 133 kg/ha w ith fou r common ragweed p la n ts /1 0  m of row.
Thus the damage th re sh o ld  fo r  common ragweed In soybean In th is  study 
was concluded to  be fou r weeds/10 m of row. Each common ragweed 
p la n t/1 0  m of row would reduce soybean y ie ld  an average of 33 k g /h a . 
Data from the weed-removal trea tm en ts  In d ica ted  th a t  soybean y ie ld s  
were not reduced i f  common ragweed was kept out of the crop fo r  the 
f i r s t  fou r weeks of the growing season . A lso, i f  common ragweed was 
no t c o n tro lle d  a t  the time of crop em ergence, i t  was necessary  to  
remove the weeds w ith in  s ix  weeks to p revent y ie ld  lo s s .
S im ila r re sea rc h  conducted by Coble and R i t t e r  (8 ) involved  the 
d e te rm in a tio n  of the minimum d e n s ity  of Pennsylvania amartweed 
re q u ire d  to  cause a s ig n if ic a n t  y ie ld  lo s s  in  soybeans. U ti l iz in g  
s im ila r  weed removal tre a tm en ts  as rep o rted  by Coble e t  a l .  ( 9 ) ,
Coble and R i t t e r  (8 ) a ttem pted  to p re d ic t  the maximum len g th  of time 
a f t e r  crop emergence th a t  Pennsylvania smartweed may be allowed to 
in te r f e r e  before  y ie ld  lo s se s  occur and a lso  the minimum len g th  of 
time a f t e r  emergence th a t  the crop must be kept w eed-free in  o rd er to 
p reven t y ie ld  lo s s .  They (8 ) p re d ic te d  th a t  the minimum d e n sity  of 
Pennsylvania smartweed req u ired  to  cause a s ig n if ic a n t  soybean y ie ld  
decrease  was s l ig h t ly  over f iv e  p la n ts /1 0  m of row. A minimum of s ix  
weeks of in te r fe re n c e  was req u ired  fo r  P ennsy lvan ia  smartweed to  
cause a  y ie ld  red u c tio n  in  soybeans. No s ig n i f ic a n t  y ie ld  lo s s  
occurred  when soybeans were kept f re e  of P ennsy lvan ia  smartweed fo r  a 
p e rio d  of fo u r weeks o r more a f t e r  crop emergence.
B arren tin e  ( 1 ) ,  s tudy ing  common cock lebur (Xanthium oensvlvanicum  
W a llr .)  found th a t  w ith  continuous com petition  soybean y ie ld s  were 
decreased  l in e a r ly  as common cocklebur d e n s ity  in c re a se d . D en sities
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g re a te r  than th ree  p l a n t s /10 in of row re su lte d  In  soybean y ie ld  
re d u c tio n s . B arren tln e  (1 ) concluded from h is  research  th a t  soybeans 
can w ithstand  common cocklebur fo r  four weekB a f t e r  soybean emergence 
w ithou t a s ig n if ic a n t  y ie ld  re d u c tio n . A lso, y ie ld  reduc tions did 
not occur when common cocklebur was removed during  the f i r s t  four 
weeks fo llow ing  soybean emergence.
Sicklepod com petition  was in v e s tig a te d  by Thurlow and Buchanan 
(50) fo r  i t s  e f f e c t s  on soybean y ie ld .  In  one s e r ie s  of experim ents 
soybean y ie ld s  were not reduced i f  a two-week weed f re e  m aintenance 
period  follow ed a f t e r  p la n tin g . In te rfe re n c e  of s ick lepod  w ith  
soybeans fo r four weeks a f te r  p la n tin g  d id  not reduce soybean y ie ld  
i f  s ick lepod  was allowed to  emerge w ith  the soybean c rop . In a study 
by B e ll e t  a l .  (3) soybean y ie ld s  were not reduced when a c u tle a f  
grouncherry  ( P h v sa lis  an nu la ta  L . v a r .  a n g u la ta ) d en sity  of 60 
p lan ts /m  of row was p resen t in  soybeans.
Late season weed in te r fe re n c e  may develop i f  the weed i s  allowed 
to  cap tu re  sp ace , d ec reasin g  the amount of to t a l  reso u rces  a v a ila b le  
to  the crop (1 , 2 , 28 , 33 , 34, 3 5 ). B arren tin e  (1) claimed th a t  50% 
of soybean y ie ld  lo sse s  could be avoided i f  common cocklebur was 
c o n tro lle d  as la te  as the e a r ly  soybean bloom s ta g e . Weber and 
S ta n ifo r th  (54) found th a t soybean y ie ld  lo sse s  were more severe when 
yellow  f o x ta i l  f S e ta r ia  lu te scen s  (W eigel) F .T , Hubb] and 
Pennsylvania smartweed were l e f t  in  the soybean u n t i l  pod se t as 
opposed to  being removed befo re  bloom. During the  i n i t i a t i o n  of 
soybean flow ering  i t  has been rep o rted  th a t  growth of the root system 
of the soybean was in h ib ite d  (33 , 4 3 ). When compared to  the soybean
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roo t system , t a l l  m orningglory ro o ts  were found a t  g re a te r  dep th s,
had g re a te r  roo t d e n s i t ie s  and in c reased  a t  a f a s te r  r a t e .  The
deeper and more dense root system would In d ic a te  th a t  t a l l
m orningglory would have more re a d ily  a v a ila b le  m oistu re  and n u tr ie n ts
w ith  which to  develop in  tim es of m oistu re  s t r e s s ,  S co tt and O liver
(43) f u r th e r  s ta te  th a t  the root d i s t r ib u t io n  and development of
soybean and t a l l  m orningglory are dynamic fu n c tio n s  of p h y s io lo g ica l
growth s ta g e ,  s o i l  and c lim a tic  environm ent, p la n tin g  geom etry, and
p la n t s p e c ie s . Newsom^(personnal communication) has d a ta  which
show th a t soybean nodule form ation does not decrease  la te  in  the
seaso n , b u t ,  in  fa c t  may proceed a t  a f a s te r  ra te  under c e r ta in
2
environm ental c o n d itio n s . He took 4 .4  cm s o i l  core sam ples, to 
a depth of 13 cm, down the c en te r  of a soybean d r i l l ,  determ ined the 
number of soybean nodules in  each sam ple, and checked the n itro g e n  
f ix in g  a c t iv i ty  by ace ty len e  re d u c tio n . He found th a t  as la te  as the 
second week in  August the number of nodules found in  the s o i l  cores 
was g re a te r  than the p receed ing  weeks w ith  no decrease  in  a c t i v i t y .  
Because of the reduced development of the soybean during  flo w erin g , 
some weed sp ec ie s  th a t  have surv ived  e a r ly  crop developm ent, canopy 
c lo s u r e ,  and com petition  can cause severe  In te rfe re n c e  during the 
soybean rep ro d u c tiv e  s ta g e , and thereby  reduce y ie ld  (12, 33 , 35, 36, 
5 4 ).
Newsom, L .D ., Entomology D epartm ent. L .S .U . Baton Rouge, LA
Soybean c u l t iv a r  response to  co m p e titio n . McWhorter and Hartwig
(26) found a v a r ia t io n  in  y ie ld  between s ix  soybean c u l t lv a r s  
In fe s te d  w ith  johnsongrass [Sorghum halepense (L .)  P e rs .]  o r common 
co ck leb u r. They suggested th a t  c u l t iv a r  s e le c t io n  may reduce y ie ld  
lo s se s  due to  weeds. S ta n ifo r th  (45) found no d iffe re n c e s  in  the 
co m p etitiv en ess  of soybean v a r i e t i e s .
Although th e re  is  l i t t l e  da ta  to in d ic a te  th a t  soybean v a r ie t ie s  
d i f f e r  in  to le ran ce  to weeds, soybean v a r ie t ie s  vary g re a tly  in  
growth h a b i t .  Wax and Pendleton (53) showed e a r l i e r  shading and 
g re a te r  weed c o n tro l w ith  'Wayne' than  w ith 'H arosoy 63 ' soybean. A 
soybean v a r ie ty  w ith rap id  emergence and e a r ly  growth would seem 
p re fe r ra b le  over o th e rs  fo r  weed management.
A vailab le  m o is tu re . Some s tu d ie s  in d ic a te  th a t  weeds cause 
g r e a te r  y ie ld  lo sse s  in  soybeans under m oisture s t r e s s  (40 , 44, 4 6 ). 
S ta n ifo r th  (44) found a f iv e  percen t soybean y ie ld  red u c tio n  due to  
yellow  f o x ta i l  in  adequate m o is tu re ; however, a 15% y ie ld  red u c tio n  
occu rred  when s o i l  m o istu re  was sev e re ly  lim it in g  from m id-season 
u n t i l  soybean m a tu rity .
S evera l re se a rc h e rs  have s tre s s e d  the  im portance of adequate 
e a r ly  m oistu re  on weed e s tab lish m en t (2 9 , 4 4 ) . Moolani e t a l .  (29) 
found th a t when May r a i n f a l l  was l ig h t  a f t e r  p la n tin g  the 
e s tab lish m en t of smooth pigweed (Amaranthus hybridus L .)  was poor and 
the  y ie ld  red u c tio n s  in  soybean a t t r ib u te d  to  the  presence of th is  
weed were le s s  than during  years of normal r a i n f a l l .  Below normal 
m o is tu re  in  June and Ju ly  was a lso  rep o rted  to  r e s u l t  in  decreased 
soybean y ie ld s  a t t r ib u ta b le  to the presence of smooth pigweed and
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g ia n t f o x ta i l  (23 , 2 9 ).
Even though m oistu re  e x e r ts  an e f f e c t ,  i t  is  not c o n s is te n t or 
e a s i ly  p re d ic ta b le .  Success of p la n ts  under lim ited  m oisture  
probab ly  depends on th e i r  a b i l i t y  to e x tra c t  w ater a t  high ten sions 
and th e i r  r e la t iv e  e f f ic ie n c y  of w ater u se . The e f f e c t s  of m oistu re  
s t r e s s  on the crop can be minimized by m ain ta in in g  weed c o n tro l .
Role of c u l t iv a t io n  in weed c o n tro l .  Klingman (22) c i te s  J e th ro  
T u l l ,  au tho r of Horse Hoeing Husbandry (1731), as f i r s t  suggesting  
the  p la n tin g  of crops on rows so as to perm it "horse-hoeing" of weeds 
between the rows. C u ltiv a tio n  was viewed by Pavlychenko (4) as a 
n ecessa ry  means of weed c o n tro l .  He considered  th a t the root would 
d ie  by s ta r v a t io n  i f  top growth was c o n tin u a lly  suppressed . " Shallow 
c u l t iv a t io n " ,  o r c u l t iv a t io n  not deeper than 2 .5  cm, was emphasized 
so as not to in ju re  crop ro o ts  w hile removing a l l  top growth of the 
weeds (4 ) .
The g en era l consensus in  most resea rch  is  th a t c u l t iv a t io n  only 
removes weeds. However, H inesly e t  a l .  (20) found th a t  on l ig h t  
co lo red  s i l t  loam s o i l s  th a t  tend to  c r u s t ,  th e re  may be some 
advantage fo r c u l t iv a t io n  in  the absence of weeds. Both H inesly  e t 
a l . (20) and S ta n ifo r th  e t a l .  (48) su g g est th a t  s o i l  type and 
seedbed p re p a r tio n  play an im portant ro le  in  the e f fe c t iv e n e s s  of 
c u l t iv a t io n .  R u sse ll e t a l .  (42) found th a t  c u l t iv a t io n  conducted a t  
the  V3 to  V4 growth stage  in  the " b e s t  environm ent" re su lte d  in  a 
s ig n i f ic a n t  in c rease  in  y ie ld s  across d if f e r e n t  c u l t iv a t io n  d ep th s. 
Y ield  responses to trea tm en ts  varied  w ith  the environment and 
developm ental s tag e  of the soybean. The y ie ld  In c rease  was
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a t t r ib u te d  to In c reased  w ater i n f i l t r a t i o n ,  reduced e v ap o ra tio n , 
improved oxygen d if fu s io n  and the e lim in a tio n  of c ru s tin g  as had been 
re p o rte d  by o th e rs  (2 0 ) , as w ell as to an in c rease  in  the roo t 
su rface  area from the re g e n e ra tio n  of severed ro o ts  under a favorab le  
s o i l  environm ent.
The advent of h e rb ic id e s  has allowed fo r f l e x i b i l i t y  in  weed 
c o n tro l p r a c t ic e s .  Almost a l l  of the s tu d ie s  designed to  co n tro l 
weeds in  soybeans p lan ted  in  rows agree th a t the use of c u l t iv a t io n  
to  remove weed escapes a f t e r  the a p p lic a t io n  of preeraergence 
h e rb ic id e s  improves weed c o n tro l and In c reases  soybean y ie ld s .  Use 
of h e rb ic id e s  has allowed the producer the choice of not c u l t iv a t in g  
o r a t  le a s t  de lay ing  the f i r s t  c u l t iv a t io n  (38, 40, 41 , 4 9 ). 
S ta n ifo r th  (49) concluded th a t  h e rb ic id e s  a re  b e s t u t i l i z e d  in  
m inim izing the hazards of weed emergence a f t e r  wet w eather because of 
d e lay s  in  c u l t iv a t io n  or fu n c tio n in g  as time saving s u b s t i tu te s  fo r 
c u l t iv a t io n .
S tud ies in  the la te  1950 's by P e te rs  e t  a l .  (38 , 39, 40, 41) in  
soybean revealed  th a t  when preeraergence h e rb ic id e  tre a tm en ts  of PCP 
(sodium p e n tac h lo ro p h e n a te ) , CDAA (2 -ch lo ro ~ N ,N -d ia lly lace tam id e ), or 
amiben (3 -am in o -2 ,5 -d ich lo ro b en zo ic  a c id )  were u t i l i z e d ,  ro ta ry  
hoeing was of no apparen t advan tage . Their s tu d ie s  did fin d  th a t
I t  VI
a d d it io n a l  tim e ly  shovel c u l t iv a t io n s  were necessary  fo r  improved 
weed c o n tro l and g re a te r  y ie ld s  i f  escapes from the h e rb ic id e  
a p p l ic a t io n  occurred (40 , 4 1 ). T heir da ta  a lso  rev ealed  th a t  a 
h e rb ic id e  a p p lic a t io n  p lu s two shovel c u l t iv a t io n s  gave b e t te r  weed 
c o n tro l  than h e rb ic id e  a p p lic a tio n s  or c u l t iv a t io n  a lo n e .
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With the improvements of preemergence h e rb ic id e s  and the 
development of s p e c if ic  postemergence h e rb ic id e s , sev e ra l re sea rch ers  
have proposed the concept of a weed c o n tro l program c o n s is tin g  of 
p re p la n tin g  o r preemergence tre a tm e n ts , combined w ith  postemergence 
h e rb ic id e  trea tm en ts  and c u l t iv a t io n  (11 , 14, 15, 18). These systems 
approaches to weed c o n tro l in  soybeans are  necessary  i f  c o n s is te n t 
and maximum y ie ld s  a re  to  be ob tained  (11 , 18 ).
The weed c o n tro l system concept is  a com bination of management 
technology developed p r io r  to  the advent of h e rb ic id es  and chem ical 
technology which has developed since  1947. Because b e t te r  h e rb ic id es  
have been in troduced  during  th is  period  and the r e la t iv e  c o s t of 
c u l t iv a t io n  versus h e rb ic id e  a p p lic a tio n  keepB changing, a dynamic 
balance between these  techno log ies e x is t s  th a t  w il l  r e s u l t  in  the 
most c o s t e f fe c t iv e  weed management system . Dowler and Parker (11) 
in  1975 compared e ig h t weed c o n tro l systems in  soybeans using  sev e ra l 
com binations of the h e rb ic id e  t r l f l u r a l i n  ( a ,c t ,a - t r i f  lu o ro -2 ,6 “ 
-d in i t ro - J l ,N -d ip ro p y l- j ) - to lu id in e ) , a la c h lo r  [2 -c h lo ro -2 ' , 6 ' -  
-d ie thy l-Jf-(m ethoxym ethy l) a c e ta n i l id e ] , dinoseb (2- s e c - b u ty l - 4 .6" 
-d in i t ro p h e n o l) ,  ch loroxuron  { 3 -Jj>-(j>-chlorophenoxy)» 
p h e n y l]- l ,1 -d im e th y lu re a } , and lin u ro n  [3 - (3 ,4 -d ic h lo ro p h e n y l)“ 
-1 -m ethoxy-l-m ethy lu reaJ w ith  or w ithout c u l t iv a t io n  to c u l t iv a t io n  
on ly  and c u l t iv a t io n  p lu s  hand hoeing . Their r e s u l t s  in d ica ted  th a t 
weed c o n tro l system s u sin g  h e rb ic id e  sequences or 
h e rb lc id e - c u l t iv a t io n  sequences can e f f e c t iv e ly  c o n tro l a broad 
Bpectrum of weeds, and soybeans can be econom ically  produced. The 
y ie ld  of soybean from p ro d u c tio n  p ra c tic e s  w ith  only th ree
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c u l t iv a t io n s  ($ 1 5 .00 /ha) compared favo rab ly  w ith o th e r more expensive 
system s (In  excess of $30.00/ha) u sing  h e rb ic id e s  or h e rb ic id e s  p lus 
c u l t iv a t io n .  When net re tu rn s  were co n sid e red , a weed c o n tro l 
program c o n s is t in g  of e i th e r  t r l f l u r a l i n  (p rep la n t In co rp o ra ted ) and 
ch loroxuron  (o v ertop  a t  the VI s tag e  of soybean) p lu s  two 
c u l t iv a t io n s  or a la c h lo r  + d inoseb ( a t  ground crack ing  stage  of 
soybeans) were equal or su p e rio r  to systems w ith only h e rb ic id e s  or 
c u l t iv a t io n .
Gebhardt (1 4 , 15 ), du ring  the period from 1974 to  1978, evaluated  
com binations of h e rb ic id es  app lied  preemergence and postemergence 
w ith  and w ithout c u l t iv a t io n  fo r th e i r  e f fe c t iv e n e s s  fo r  c o n tro ll in g  
weeds in  row -planted  soybeans. He se le c te d  h e rb ic id e  trea tm en ts  
commonly used by producers around Columbia, M isso u ri, based on th e ir  
a b i l i t y  to  c o n tro l d i f f e r e n t  weed s p e c ie s . In one s tu d y , the 
preemergence h e rb ic id e s  ap p lied  each year were a la c h lo r  + I ln u ro n  or 
chloramben (3 -am in o -2 ,5 -d ich lo ro b en zo ic  a c id ) .  The postemergence 
h e rb ic id e s  ap p lied  were a d ire c te d  a p p lic a tio n  of g lyphosate  
[N-(phosphonomethyl) g ly c in e] and an overtop a p p lic a t io n  of bentazon 
( 3 - iso p ro p y l-H l-2 ,1 ,3 -b en zo th iad iaz in -4 (3 H )-o n e  2 ,2 -d io x id e ) . All 
com binations of the preemergence and postem ergence trea tm en ts  
rece iv ed  e i th e r  one or no c u l t iv a t io n .  G ebhard t's  (14 ) r e s u l t s  
showed th a t  the Improved weed c o n tro l achieved by the a d d itio n  of 
p06 temergence a p p lic a tio n s  to c u l t iv a t io n  may not be as g re a t as the 
a d d it io n  of the s in g le  e f f e c t s  of each . The improved weed c o n tro l 
ach ieved  by combining both preemergence and postem ergence trea tm en ts  
w ith  c u l t iv a t io n  was equal to  the a d d itio n  of the s in g le  e f f e c t s  of
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each . He found th a t the trea tm en t which gave the g re a te s t  average 
weed c o n tro l was a la c h lo r  + lin u ro n  ap p lied  preemergence and 
g lyphosate  ap p lied  postem ergence combined w ith  one c u l t iv a t io n .  In a 
second study Gebhardt (15) found th a t  a la c h lo r  + l in u ro n  was b e t te r  
than  chloram ben, and the f u l l  ra te  was b e t te r  than the o n e-h a lf r a t e .  
One or two c u l t iv a t io n s  were b e t te r  than no c u l t iv a t io n  e sp e c ia l ly  
when used w ith  a la c h lo r  + l in u r o n , than  when used w ith  chloramben or 
used a lo n e . Gebhardt (14) concluded th a t some type of postemergence 
weed c o n tro l is  an e s s e n t ia l  p a rt of a  weed management system  fo r 
soybeans and recommends the use of c u l t iv a t io n  to supplement 
h e rb ic id e  tre a tm e n ts .
I tc h g ra s s  development and c o n tr o l . I tc h g ra ss  is  n a tiv e  to  In d ia  
and has been rep o rted  to  be one of the more Im portant species in  old 
f i e l d  successio n s  in  i t s  n a tiv e  lan d . I tc h g ra s s  was rep o rted  to 
have en te red  the United S ta te s  a t  Miami. In  L ou isiana  i t  was f i r s t  
observed in  S t. M artin p a r is h  along a r a i lro a d  tra c k  near Ruth a f t e r  
a lo c a l flood  in  1927 (2 8 ) .
Seed p roduction  of i tc h g ra s s  begins approxim ately  seven weeks 
a f t e r  emergence, and con tinues throughout the growing seaso n . The 
seed can germ inate and produce a second g en era tio n  in  one growing 
sea so n , r e s u l t in g  in  a la rg e  accum ulation of seed in  the  s o i l .
Mercado (27) c i te d  da ta  which rep o rted  an in c rease  in  itc h g ra s s  
germ ination  i f  the  s o i l  around the seeds was d is tu rb e d . In 
In d o n e s ia , c u l t iv a t io n  i s  the u su a l method of weed c o n tro l employed 
by farm ers in  corn f i e l d s .  The in c o rp o ra tio n  of newly shed i tc h g ra s s  
seeds in to  the  s o i l  promotes germ ination  or sho rtens the dormancy
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p e rio d . Thomas, as quoted by Mercado (2 7 ), observed th a t  the more 
freq u en t the c u l t iv a t io n  p ro ce ss , the more rap id  was the breaking  of 
dormancy. In a study Involv ing  the e ffe c t iv e n e s s  of sev e ra l 
h e rb ic id e s  fo r  c o n tro ll in g  i tc h g ra s s  in  sugarcane, M illh o llo n  (28) 
observed th a t  preemergence c o n tro l was u s u a lly  b e t te r  before  lay-by  
than  a f t e r .  He blamed th is  on the heavy p o p u la tion  of seed in  the
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s o i l  which produced se v e ra l f lu sh e s  of seed lin g s  during the growing 
seaso n .
P a tte rso n  (35) and P a tte rso n  and F l in t  (36) conducted s tu d ie s  on 
the  growth and seed p roduction  of i tc h g ra s s  under c o n tro lle d  
environm ental c o n d itio n s . P a tte rso n  (35) rep o rted  th a t  I tc h g ra s s  has 
some to le ra n ce  to reduced l ig h t  in te n s i ty  which could make i t  an 
Im portant f a c to r  in  l a te  Beason co m p etitio n . At 61% s u n l ig h t ,  
I tc h g ra s s  produced as much le a f  area  as i t  did  a t  100% w hile s t i l l  
m a in ta in in g  high  p h o to sy n th e tic  r a t e s .  P a tte rso n  and F l in t  (36) 
found th a t  i tc h g ra s s  w ill  grow, flo w er, and probably  se t seed in  a 
wide range of tem peratures w ith  growth being g re a t ly  reduced only  by 
n ig h t tem peratu res below 20 to  23°C and day tem peratu res below 26 
to  29°C. Based on average tem perature  re c o rd s , i t  was concluded 
th a t  i tc h g ra s s  has the p o te n t ia l  to  become a se r io u s  problem in  
agronomic c rops throughout the so u thern  U nited S ta te s  (3 6 ) .
I f  i n i t i a l  I tc h g ra s s  development could be delayed fo r  two weeks 
a f t e r  the p la n tin g  of c o rn , y ie ld  lo s se s  in  corn can be prevented
(2 7 ) . A lso, i f  the i tc h g ra s s  is  allowed to  emerge w ith  c o rn , y ie ld  
lo s se s  could be prevented i f  the i tc h g ra s s  was removed w ith in  the 
f i r B t  e ig h t weeks a f t e r  crop emergence. I tc h g ra s s  emerging w ith  the
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corn occurs In h igh  d e n s i t i e s ,  and must he removed w ith in  the f i r s t  
s ix  weeks. Mercado (27) concluded th a t  any form of e a r ly  season 
c o n tro l of i tc h g ra s s  is  im perative to  o b ta in  optimum y ie ld  in  corn 
and o th e r c ro p s .
M illh o llo n  (28) ev a lu a ted  se v e ra l h e rb ic id e s  fo r preemergence and 
postem ergence c o n tro l o f i tc h g ra s s  in  sugarcane . The h e rb ic id e s  he 
used were fenac (sodium s a l t  of 2 ,3 ,6 - tr ic h lo ro p h e n y la c e tic  a c id ) ,  
d iu ron  [3 - (3 ,4 -d ic h lo ro p h e n y l) - l , l -d im e th y lu re a ] , monuron 
[3 -( j) -c h lo ro p h e n y l) - l ,l-d im e th y lu re a  m o n o (trich lo ro ace tic  a c id ) ] ,  
sim azine [2 -c h lo ro -4 ,6 -b iB (e th y la m in o ) -« - tr ia z in e ] , brom acil 
( 5-bromo-3-s e c -b u ty l -6 -m e th y lu ra c i l ) . 2.4-D  ( 2,4-dichlorophenoxy« 
a c e t ic  a c id ) ,  s llv e x  [2 -(2 ,4 ,5 - tr ic h lo ro p h e n o x y )p ro p io n ic  a c id ] ,  DSMA 
(dlsodium  m ethanearB onate) ,  TCA (sodium s a l t  of t r ic h lo r o a c e t ic  
a c id ) ,  and dalapon (2 ,2 -d ic h lo ro p ro p io n ic  a c id ) .  None of these 
preemergence h e rb ic id e s  e f f e c t iv e ly  c o n tro lle d  i tc h g ra s s  (90% or 
b e t t e r )  f o r  the  e n t i r e  growing seaso n . F a ir  c o n tro l a t  the end of 
the growing season re s u lte d  from preemergence a p p lic a tio n s  of TCA 
m ix tu res  w ith 2,4-D  o r s llv e x  (85 and 79% c o n tro l ,  r e s p e c t iv e ly ) .
When 8 to  10 cm t a l l  I tc h g ra s s  was e a s i ly  c o n tro lle d  by most of the 
postem ergence trea tm en ts  but o ld e r p la n ts  (18 to  23 cm t a l l )  were 
c o n tro lle d  only  by the DSMA tre a tm e n ts  (85 to  92% c o n t r o l ) .
M illh o llo n  (28) concluded the f i r s t  s tep  in  c o n tro l l in g  the weed 
would be to  reduce the po p u la tio n  of seed in  the s o i l  since  itc h g ra s s  
i s  a p r o l i f i c  seed producer and chem ical c o n tro l was only p a r t i a l l y  
e f f e c t iv e  where the p o p u la tio n  of seed in  the s o i l  was abundant. He 
suggested  fa llo w  plow ing, e ra d ic a tin g  p la n ts  from d itchbanks and
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o th e r  non-cropped areas  by chem ical or m echanical means, and 
h e rb ic id e  trea tm en ts  in  the crop supplemented by p h y sica l removal 
(hoeing  or c u l t iv a t in g )  during  the growing seaso n .
Since the re sea rc h  by M illh o llo n  (28) was conducted, the 
d in i t r o a n i l in e  h e rb ic id e s  ap p lied  p re p la n t in co rp o ra ted  (p p i)  have 
been found to  be e f f e c t iv e  in  Beveral crops fo r  c o n tro ll in g  i tc h g ra s s  
(1 6 , 27, 5 2 ) . However, unfavorab le  w eather and poor seedbed 
p re p a ra tio n  an d /o r in c o rp o ra tio n  can reB ult a la rg e  escaping  
p o p u la tio n  of i tc h g ra s s  (1 6 ) . Doubling the la b e lle d  use ra te  of 
d in i t r o a n i l in e  h e rb ic id e s  has been shown to  give good to e x c e lle n t 
e a r ly  season c o n tro l of i tc h g ra s s  (16 , 5 2 ).
In  1978 p re lim in a ry  screen ing  t e s t s  revealed  d lc lo fo p  possessed 
e x c e lle n t  postem ergence a c t iv i ty  fo r  c o n tro ll in g  i tc h g ra s s  in  
soybeans (1 6 , 5 1 ). This was unexpected s in ce  d ic lo fo p  i s  in e f fe c t iv e  
(c o n tro l  of 20% o r le s s )  in  c o n tro ll in g  o th e r g ra ss  sp ec ies  in  
L ouisiana (5 1 ) . S tudies conducted by th is  au thor invo lv ing  a program 
approach to i tc h g ra s s  co n tro l in  row -planted soybeans have in d ic a ted  
th a t  a 2 .4  kg/ha ppi trea tm en t of t r l f l u r a l i n  follow ed by an overtop 
a p p l ic a t io n  of d ic lo fo p  a t  1 .2  kg a i /h a ,  when the i tc h g ra s s  is  60 cm 
t a l l ,  gave good c o n tro l of the weed (30, 3 1 ). C u ltiv a tio n  s tim u la te s  
i tc h g ra s s  germ ination  (2 7 ) . I t  is  probable th a t  I tc h g ra s s  p la n ts  
which emerge la te  a f t e r  c u l t iv a t io n s  w i l l  not reduce the y ie ld  of the 
soybeans, as has been observed w ith o th e r l a t e  emerging weeds in  
soybeans. However, s in ce  the i tc h g ra s s  p lan t has the a b i l i t y  to 
reproduce under many c o n d itio n s , l a t e  emerging weeds could  lead  to  a 
rep len ishm ent of the seed bank in  the s o i l .
I tc h g ra s s  ( R o ttb o e ll la  e x a l t a ta ) Response to  H erb ic ides and 
C u lt iv a t io n ,  and Subsequent E ffe c t on Soybean (G lycine max)
Y ield ^
9 /
Paul R. N este r, Thomas R. H arger, and James P . Geaghan—
A b s tra c t. Research was conducted during the growing seasons of 
1981 and 1982 in  Baton Rouge, L o u isian a , to ev a lu a te  the response of 
i tc h g ra s s  and soybean y ie ld  to weed co n tro l p ra tic e s  used in  
conven tional soybean c u l tu r e .  T r i f lu r a l in  ( a ,a ,a - t r l f l o u r o - 2 ,6 -  
-d in itro -N ,N -d ip ro p y l- j) - to lu id in e )  (p rep la n t In co rp o ra ted ) a t  1.8 
k g /h a , a la c h lo r  [2 -c h lo ro -2 ',6 '-d ie th y l-^ -(m e th o x y m e th y l)a c e ta n il id e ]  
(preem ergence) a t  2 .4  k g /h a , or no s o i l  ap p lied  h e rb ic id e , followed 
by z e ro , one or two overtop  a p p lic a tio n s  of d ic lo fo p  as the methyl 
e s t e r  a t  1 .2  kg/ha {2-[4-(2 ,4 -d ich lorophenoxy)phenoxy]propanoic  acid} 
were ap p lied  in  c u lt iv a te d  and n o n cu ltiv a ted  a reas  to  determ ine 
e f f e c t s  on seed lin g  em ergence, d e n s ity , h e ig h t, s tand ing  biomass and
—̂  Received fo r  p u b lic a t io n  . These d a ta  a re  from th e  Ph.D.
d i s s e r t a t io n  o f th e  se n io r  a u th o r.
2 /— Grad. Res. A ss t, and A ssoc. P r o f . ,  r e s p e c t iv e ly ,  D ept. P la n t P a th , 
and Crop P h y s io l . ,  L o u isiana  A g ri. Exp. S tn .;  and A ss t. P r o f . ,  
D ept. Exp. S t a t . ,  L o u isian a  S ta te  U n iv ., Baton Rouge, LA 70803
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seed p ro d uction  of itc h g ra s s  [R o ttb o e ll ia  e x a l ta ta  (L .)  L . f . ]  a t  
soybean [G lycine max (L .) M err. 'F o r r e s t ']  m a tu r ity . Although 
c u l t iv a t io n  s tim u la ted  the emergence of I tc h g ra s s  s e e d lin g s , i t s  
r e p e t i t iv e  use re su lte d  in  a red u c tio n  of la te  emerging se e d lin g s . 
C u ltiv a tio n  had no e f f e c t  on the d e n s ity , h e ig h t, s tand ing  biomass or 
seed p roduction  of s in g le  p la n ts  in  the soybean row but in c reased  
soybean y ie ld  compared to no c u l t iv a t io n .  The average w eigh t, number 
of t i l l e r s  and b ranches, and seed p roduction  of s in g le  i tc h g ra s s  
p la n ts  were g re a te r  in  the t r i f l u r a l i n  trea tm en ts  when compared to 
the  no s o i l  ap p lied  o r postemergence h e rb ic id e  a p p lic a tio n  tre a tm e n t. 
T r i f lu r a l in  on ly , t r i f l u r a l i n  p lus one d ic lo fo p  a p p lic a tio n  and a l l  
tre a tm e n ts  w ith  two a p p lic a tio n s  of d ic lo fo p  re s u lte d  in  good to  
e x c e lle n t c o n tro l w ith  o r w ithout c u l t iv a t io n .  Soybean y ie ld  was 
in v e rs e ly  p ro p o r tio n a l to  i tc h g ra s s  d en sity  and stand ing  biom ass. 
Soybean y ie ld  and net Income were Increased  a f t e r  t r i f l u r a l i n  or 
t r i f l u r a l i n  p lus one a p p lic a t io n  of d ic lo fo p  versus no s o i l  or 
postem ergence h e rb ic id e  a p p l ic a t io n .  A second a p p lic a tio n  of 
d ic lo fo p  d id  not r e s u l t  in  fu r th e r  in c rease s  in  the t r i f l u r a l i n  
tre a tm e n ts . One or two a p p lic a tio n s  of d ic lo fo p  a f t e r  tre a tm en ts  of 
a la c h lo r  or no s o i l  ap p lied  h e rb ic id e  Increased  y ie ld s ,  but net 
income a t t r ib u ta b le  to  weed c o n tro l did not In c rease  as a  re s u l t  of a 
second a p p lic a t io n  of d ic lo fo p .
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INTRODUCTION
I tc h g ra s s  is  recognized as a se r io u s  th re a t to  t ro p ic a l  
a g r ic u l tu r e  ( 7 ) .  In L o u is ian a , i tc h g ra s s  is  now a major weed in  
sugarcane and soybeans (5 , 11), and may be a th re a t  to a g r ic u l tu re  in  
the  sou thern  U nited S ta te s  (1 6 ) . M illho llon  (12) has described
II II
i tc h g r a s s ,  a lso  known as R aoulgrass in  L ouisiana (1 8 ) , as a coarse 
branching annual th a t  grows to h e ig h ts  over two m e te rs . I t  is  pale 
green in  co lo r w ith s t i f f  pubescence covering the le a f  sh ea th s . When 
hand led , the trichom es p e n e tra te  the sk in  causing i r r i t a t i o n ,  hence 
the common name. A dven titious or prop ro o ts  a r i s e  from nodes near 
the  base of the p la n t , and under c e r ta in  environm ental co n d itio n s  may 
a r i s e  from nodes near the  apex of the p la n t .  C y lin d ric a l 
in f lo re sc e n c e s  are s p ik e - l ik e  and ta p e r  toward the  apex w ith  the seed 
imbedded in  in te r lo c k in g  c y l in d r ic a l  jo in ts  ( r a c h is  s e c t io n s ) .  Seeds 
th a t  m ature f a l l  from the in flo re sc en c e  in  descending o rd e r from the 
apex downward. Seed p roduction  of itc h g ra s s  begins approxim ately  
seven weeks a f t e r  emergence, and con tinues throughout the growing 
season  (1 1 ) . With s u f f ic ie n t  space , i tc h g ra s s  grows ra p id ly  and 
produces many t i l l e r s  so th a t  a r e la t iv e ly  sm all popu la tion  can cause 
s ig n i f ic a n t  problems in  crop p ro d u c tio n . P a tte rso n  and F l in t  (16) 
determ ined th a t  I tc h g ra s s  would reach 75 to  100% of i t s  maximum 
growth in  the Gulf Coast S ta te s ,  the lower Midwest, the South 
A tla n tic  S ta te s  and the Southwest due to  i t s  a b i l i t y  to  grow, flo w er, 
and se t seed in  a wide range of tem peratu res under c o n tro lle d  
environm ental c o n d itio n s .
Uarger e t  a l .  (5 ) have rep o rted  th a t  sev e ra l d in i t r o a n i l in e
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h e rb ic id e s  provide good e a r ly  co n tro l of i tc h g ra s s  i f  thoroughly 
in co rp o ra ted  before  p la n tin g . C ontrol of itc h g ra s s  from s o i l  app lied  
h e rb ic id e s  norm ally d e te r io ra te s  to an unacceptable  le v e l  before 
h a rv e s t u n less  supplem ental postem ergence c o n tro l measures are  
a p p lie d . This d e te r io ra t io n  is  o fte n  a t t r ib u te d  to  emergence of new 
p la n ts  a f t e r  h e rb ic id e s  have d is s ip a te d .  However, response to  s o i l  
ap p lied  h e rb ic id e s  in d ic a te s  th a t  thiB may not be tru e  (5 ) .  An 
overtop  a p p lic a tio n  of d ic lo fo p  or f lu a z ifo p  provides e f fe c t iv e  
c o n tro l of i tc h g ra s s  (5 ) .
Weed in te r fe re n c e  s tu d ie s  have shown th a t  soybean y ie ld  
re d u c tio n s  due to  weed/crop in te r a c t io n  are  p ro p o rtio n a l to  the 
amount of dry m a tte r  produced by the weeds (8 , 1 9 ). Weeds th a t grow 
t a l l e r  than soybeans compete fo r  l i g h t  and reduce y ie ld s  more per 
u n i t  of dry weed weight than weeds the same h e ig h t as soybeans (13 , 
2 0 ). Because i tc h g ra s s  grows t a l l e r  than  soybeans, i t  would be 
expected  to  s e r io u s ly  reduce y ie ld s .  However, because weed c o n tro l 
programs a re  ex p en siv e , the b e n e f it  from c o n tro l may not o f f s e t  the 
expense of the tre a tm e n t. T h e re fo re , the y ie ld  response obtained  
from weed c o n tro l programs used in  th is  In v e s t ig a t io n  was determ ined 
such th a t  the c o s t e f fe c t iv e n e s s  of the v a rio u s  program components 
could be determ ined .
Dowler and P arker (A) compared s e v e ra l com binations of h e rb ic id e s  
w ith  or w ithou t c u l t iv a t io n  to  c u l t iv a t io n  only  and c u l t iv a t io n  p lu s 
hand h o e in g . T heir r e s u l t s  In d ica ted  th a t  weed c o n tro l using 
h e rb ic id e  sequences o r h e rb lc ld e - c u l t lv a t lo n  sequences can 
e f f e c t iv e ly  c o n tro l a broad spectrum  of weeds. Soybeans could be
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econom ically  produced w ith  tim ely  and e f fe c t iv e  c u l t iv a t io n .  Soybean 
p ro d u c tio n  w ith only th ree  c u lt lv a tio n a  ($ 1 5 .00 /ha) compared 
fa v o rab ly  w ith o th e r  more expensive p ro duction  system s ( in  excess of 
$30 .0 0 /ha) u s in g  h e rb ic id e s  o r h e rb ic id e s  p lus c u l t iv a t io n .
An understand ing  of the process by which I tc h g ra s s  develops in to  
a la te  season problem is  necessary  fo r  the development of s t r a te g ie s  
fo r  more e f f e c t iv e  co n tro l of th is  weed. T h ere fo re , re sea rch  was 
i n i t i a t e d  to  determ ine the response of the itc h g ra s s  p o p u la tion  to 
a v a ila b le  h e rb ic id e s  and p o s tp la n tin g  c u l t iv a t io n s  in  conven tional 
soybean p ro d u c tio n . ThiB response was evalua ted  by e s tim a tin g  the 
d e n s ity  fou r weeks a f t e r  p la n tin g  and d e n s ity , h e ig h t, stand ing  
biom ass, and seed p roduction  of i tc h g ra s s  p resen t a t  soybean 
m a tu r ity . Treatm ents were evalua ted  fo r  e f fe c t iv e n e s s  in  c o n tro ll in g  
I tc h g r a s s ,  and economic f e a s i b i l i t y  fo r  producer u se . A tten tio n  was 
a ls o  given to the e f f e c t  in c re a s in g  i tc h g ra s s  number or w eight had on 
soybean y ie ld .
MATERIALS AND METHODS
Experim ents were conducted in  1981 and 1982 on a O liv ie r  s i l t  
loam co n ta in in g  0 .7  % o rg an ic  m a tte r a t  the Burden Research 
P la n ta t io n ,  Baton Rouge, L o u is ian a . The t e s t  areas were seeded to 
I tc h g ra s s  in  1978 from seed c o lle c te d  from In fe s te d  f i e ld s  near 
Washington and H enderson, L o u is ian a . The experim ent was designed as 
a s p l i t - s p l i t - p l o t  w ith  four r e p l ic a t io n s  per tre a tm e n t. The 
B ub-plo ts were c u l t iv a t io n  versus no c u l t iv a t io n  and the 
su b -su b -p lo ts  co n s is te d  of a complete f a c to r i a l  arrangem ent of no 
s o i l  ap p lied  h e rb ic id e , t r i f l u r a l i n ,  o r a la c h lo r  and no postemergence
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h e rb ic id e , one or two a p p lic a tio n s  of d ic lo fo p  p lu s s u r f a c t a n t ^
Each 8 ub -sub -p lo t co n s is te d  of two rows of soybeans s ix  m eters long . 
H erb ic ide  trea tm en ts  were ap p lied  to  an area  two by s ix  meterB so 
th a t  two rows and th ree  middles were t r e a te d .  Each p lo t was 
sep a ra te d  by two soybean rows and one middle th a t  received  no 
h e rb ic id e  or c u l t iv a t io n .  A ll data  were su b jec ted  to an a n a ly s is  of 
v a r ia n c e , and te s te d  a tc t - 0 .0 5 .  The Duncan's M ultip le  Range t e s t  was 
used to  t e s t  fo r s ig n if ic a n c e  between the means.
P r io r  to  the 1981 season 2200 kg/ha of lime was app lied  to  the 
f i e ld s  to r a is e  the pH from 6 .2  to  7 .0 . The f ie ld s  were d isked in  
the  f a l l  and again  in  the sp ring  a f t e r  an a p p lic a tio n  of 140 kg 
2̂ ^ 5  an<* ^g K^O/ha. Soybeans were p lan ted  May 22,
1981 (E x p t. A), May 10 (E x p t. B) and May 26 (E xpt. C), 1982 a t  a
seed ing  ra te  of 40/m in  80 cm rows. A sp rin g -to o th ed  harrow was used
over the e n t i r e  area  fo r  f in a l  seedbed p re p a ra tio n  and to  in co rp o ra te
t r i f l u r a l i n .
T r i f lu r a l in  was ap p lied  p re p la n t in co rp o ra ted  a t  2 .4  kg/ha in  
1981, b u t ,  due to soybean in ju ry , the ra te  was decreased to  1.8 kg/ha 
in  1982. A lach lor was ap p lied  im m ediately a f t e r  p la n tin g  a t  2 .4  
k g /h a . A ll h e rb ic id e  tre a tm en ts  were ap p lied  a t  approxim ately  5 
km/hr in  200 L/ha spray volume w ith  8004 f l a t  fan n ozzles-^  
o p e ra ted  a t  180 to  200 kPa p re ssu re  provided by compressed g as .
M etribuzin  [ 4-am lno-6- t e r t -b u ty  1 -3 - (m ethyIth io  ) - a B - t r ia z ln - 5 ( 4_H)-one] 
a t  0 .45  kg/ha was ap p lied  to  the t e s t  a reas  to  a id  in  the c o n tro l of 
d ico ty ledonous weeds. A dd itiona l c o n tro l of d ico ty ledonous weeds was
S u rfac tan t used was Ortho X-77 a t  0.25%.
—' Nozzles used a re  a Spraying Systems Co. p ro d u c t.
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ob ta ined  by hand h oeing . Sub-p lo ts were c u lt iv a te d  w ith  a ro l l in g  
c u l t i v a to r ,  fo u r , s ix ,  and seven weeks a f t e r  p la n tin g  fo r  experiment 
A and fou r and s ix  weeks a f t e r  p la n tin g  fo r experim ents B and C. 
C u ltiv a tio n  was included in  the co n tro l programs, since  i t  is  a 
common p ra c tic e  in  row soybeans fo r  weed c o n tro l and has a lso  been 
re p o rte d  to  s tim u la te  I tc h g ra s s  germ ination  (1 0 ).
The f i r s t  a p p lic a tio n  of d ic lo fo p  (1 .2  kg a i /h a )  was made when 
the m a jo rity  of the i tc h g ra s s  was 60 cm t a l l  (approxim ately  30 days 
a f t e r  p la n tin g )  measured from the s o i l  su rface  to  f u l l  ex ten sio n  of 
the le a v e s . The second a p p lic a t io n  was made four weeks l a t e r .
I n i t i a l  response of itc h g ra s s  emergence to  one e a r ly  season 
c u l t iv a t io n  was determ ined in  an experim ent conducted in  1980. The 
emerged i tc h g ra s s  popu la tion  was determ ined by counting seed lin g s  in  
two 0.125 m2 re c ta n g le s  p laced randomly in  the soybean middles 
two weeks a f t e r  c u l t iv a t io n .
I tc h g ra s s  d en sity  was determ ined by counting a l l  p la n ts  in  the
2
su b -su b -p lo t fo r  low d e n s it ie s  (< 2 5  plantB/m ) o r by counting
2p la n ts  in  two randomly se le c te d  0.125 m se c tio n s  cen te red  over 
the  row. I tc h g ra s s  d en sity  was c a lc u la te d  fo r  a 25 cm band cen tered  
over the soybean d r i l l  10 m along the row. In d iv id u a l p la n t d a ta  
were taken on th re e  re p re se n ta tiv e  p la n ts  se le c te d  randomly from the 
soybean row. A ll p la n ts  from one r e p l ic a t io n  were cut during  a  15 to
30 min period  and p laced  in  groups beside the t e s t .  P la n ts  were
se p a ra te d , t i l l e r s ,  b ran ch es , and sp ik es  (p ed u n c les , i f  a l l  the seeds
had f a l le n )  were counted and then  the plantB  were weighed. P lan ts
were p a r t i a l ly  d e s ic c a te d  b e fo re  c u tt in g  and were low in  m oistu re  a t
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w eighing . Main stems a r is in g  from, or n e a r , the s o i l  le v e l  were 
counted as t i l l e r s .  T otal branches per p lan t were determ ined by 
coun ting  a l l  culmB a r is in g  above the s o i l  l i n e .  Seed sp ikes produced 
were determ ined by counting peduncles p re sen t a t h a rv e s t .  Seed 
p roduction  was c a lc u la te d  by assuming 11 seed s/sp ik e ."^T h e  
soybeans were h a rv ested  w ith  a s e lf -p ro p e lle d  sm all p lo t 
c o m b in e ^ Y ie ld  data  were expressed in  kg/ha a t  13% m o is tu re . To 
f a c i l i t a t e  the h a rv e s t , a l l  i tc h g ra s s  was removed from between the 
soybean rows and cu t above the soybean p la n ts  in the row w ith  a 
g a so lin e  powered c i r c u la r  saw.
When p re d ic tin g  the p o te n t ia l  Income per h e c ta re  a t t r ib u ta b le  to 
weed c o n tro l p ra c tic e s  only the co s ts  of the weed c o n tro l were 
c o n s id e re d . I t  was assumed th a t  a producer w il l  keep h is  fixed  c o s ts  
to  a minimum and o th e r p roduction  p ra c t ic e s  w il l  be optim ized to 
a llow  fo r a good response to  weed c o n tro l .  The income a t t r ib u ta b le  
to  weed c o n tro l (ne t income) was estim ated  fo r the 1981 and 1982 
growing season according  to the fo llow ing  fo rm ula.
In c reased  soybean y ie ld  ( t r e a te d  -  u n tre a te d )  kg/ha
X $/kg soybean
-  c o s t  of h e rb ic id e  trea tm en t ( s o i l  ap p lied  + postem ergence) ($ /h a ) 
-  c o s t  of c u l t iv a t io n  i f  ap p licab le  
The c a lc u la te d  c o s t of the h e rb ic id e s  and th e i r  a p p lic a t io n  was 
$37/ha  fo r t r i f l u r a l i n ,  $24/ha fo r  a la c h lo r  and $42/ha fo r  one 
a p p l ic a t io n  of d ic lo fo p . The p ro je c ted  c o s t of using  a c u l t iv a to r  
w ith  a 106 to  130 hp t r a c to r  and the lab o r to opera te  them was $4/ha
LaFranke, J .V . ,  J r .  1980. M.S. T h e s is , L .S .U ., Baton Rouge, LA.
— K incaid Equipment M anufacturing , Haven, K ansas.
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(14 , 1 5 ). P rice s  fo r soybean y ie ld s  were $2 3 /100kg, based on the 
seaso n a l average from August to  October fo r  1981 and 1982.
RESULTS AND DISCUSSION
In  the experim ents conducted in  1981 and 1982, a t te n t io n  was
focused on the e f fe c t  of i tc h g ra s s  removal from row m iddles by
c u l t iv a t io n .  E a r l ie r  ob serv atio n s  made during 1981 and 1982
in d ic a te d  th a t  e a r ly  c u l t iv a t io n  stim u la ted  seed lin g  emergence in  the
c u l t iv a te d  m idd le . Counts averaged across a l l  trea tm en ts  in  1980
2
showed 34 emerged seed lings/m  fo llow ing c u l t iv a t io n  and th ree  
2
seed lings/m  in  the u n c u ltiv a te d  tre a tm e n ts . I f  no fu r th e r  
c o n tro l measures were implemented, these  new seed lin g s  could 
e s ta b l i s h  them selves above the soybean canopy, p o te n t ia l ly  reducing 
y ie ld s .  I f  c u l t iv a t io n  was repeated  four to  s ix  weeks a f t e r  
p la n t in g ,  emerging I tc h g ra s s  p la n ts  could not become e s ta b lis h e d . 
S eed lings were observed to germ inate a f t e r  soybeans had m atured.
Based on an F - te s t  (cc«0.05) i t  was determ ined th a t  in  the soybean 
row of the no s o i l  or postemergence h e rb ic id e  trea tm en ts  the 
I tc h g ra s s  seed lin g  popu la tion  a f t e r  p la n tin g  was not d i f f e r e n t  from 
the  p o p u la tio n  a t soybean h a rv e s t .  This In d ic a te s  th a t  seed ling  
emergence during  the season does not in c rease  the number of p la n ts  
p re sen t a t h a rv e s t .  Even though the d en sity  of seed lin g s  remained 
th e  same w ith in  experim ents th e re  was a d iffe re n c e  between 
experim ents (se e  c o n tro l ,  Table 1) which would ex p la in  sev e ra l 
s ig n i f ic a n t  second and th ir d  o rd e r In te ra c t io n s  between c u l t iv a t io n ,  
s o i l  ap p lied  h e rb ic id e s , and postemergence a p p lic a tio n s  by
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Table 1. I tc h g ra s s  d e n s ity  in  a 25 cm band, 10 m along th e  soybean 
row, determ ined fo u r weeks a f t e r  p la n t in g .
Experim ent
Treatm ent A(1981) B(1982) C(1982) Avg.
(s e e d lin g s /1 0  m row a rea ) 
c o n tro l 433 307 195 311
a la c h lo r  282 258 180 240
t r i f l u r a l i n  135 10 30 58
60 60 60 35
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exp erim en ts . T r i f l u r a l i n  and a la c h lo r  re su lte d  in  an average of 81 
and 23% re d u c tio n , r s p e c t iv e ly ,  in  i tc h g ra s s  d e n s ity  fo r  the th re e  
experim ents (Table 1 ).
I tc h g ra s s  h e ig h t a t h a rv est did not d i f f e r  between p la n ts  w ith in  
ex p erim en ts . The averages of trea tm en t main e f f e c t s  fo r den sity  and 
s tan d in g  biomass of itc h g ra s s  in  a 25 cm band 10 m along the soybean 
row are  p resen ted  in  Table 2. A lachlor reduced the d e n s ity  but did 
not reduce the to t a l  s tan d in g  biomass of the I tc h g ra s s  in  the soybean 
row. T r i f l u r a l i n  reduced both the d en sity  and s tan d in g  biomass of 
i tc h g ra s s  in  the row. C u ltiv a tio n  did not a f fe c t  d en sity  or stand ing  
biomass of i tc h g ra s s  in  the soybean row. However, the d e n s ity  and 
s tan d in g  biomass in  the su b -p lo ts  was reduced approxim ately  
tw o -th ird s  by c u l t iv a t io n ,  because the c u lt iv a te d  p o rtio n  of the 
m iddle was void of i tc h g ra s s .  C u ltiv a tio n  ap p a ren tly  provided space 
in  the row m iddles a llow ing  the soybean p la n ts  to expand r e s u lt in g  in  
a 15 and 13% in c re a se  in  both y ie ld  and net income, re s p e c tiv e ly , 
a c ro ss  a l l  tre a tm en ts  (T able 2 ) . In the a n a ly s is  of va rian ce  a 
second o rd e r in te r a c t io n  d id  occur between c u l t iv a t io n  and the number 
of postem ergence a p p lic a tio n s  fo r  i tc h g ra s s  d en sity  which shows 
d ecreases  in  the i tc h g ra s s  d en sity  from zero  to one d ic lo fo p  
a p p l ic a t io n  are  g re a te r  in  the u n c u ltiv a te d  than  c u lt iv a te d  a reas  
(F ig u re  1 ) . A th i r d  o rd e r in te r a c t io n  between experim en ts, 
c u l t iv a t io n  and the number of d ic lo fo p  a p p lic a tio n s  shows th a t  the 
d ecrease  in  i tc h g ra s s  s tan d in g  biomass is  much g re a te r  between zero  
and one d ic lo fo p  a p p lic a t io n  fo r  some experim ents (F ig u re  2 ) .
Due to  the absence of a th ird  o rd er in te r a c t io n  in  the a n a ly s is
Table 2. Mean v a lu es  of I tc h g ra s s  d e n s i ty ,  s tan d in g  biom ass, soybean 
y ie ld ,  and n e t Income fo r  th e  main e f f e c t s  1981-1982, from counts 
made In  con v en tio n a l row soybeans.
Main E f fe c ts fl/D ensity  —
Standing
Biomass Y ield Income
2
(p lan ts /2 .5 m  ) (kg/2.5m 2) (kg/ha) ($ /ha)
s o i l  h e rb ic id e s
none 120 a  —̂ 5 .1  a 1400 a 290 a
a la c h lo r 100 b 5 .2  a 1510 b 290 a
t r i f l u r a l i n 10 c 1 .8  b 1780 c 320 b
d ic lo fo p  a p p l ic a t io n s
0 207 a 9 .9  a 840 a 180 a
1 27 b 2 .4  b 1790 b 360 b
2 <1 c <1 c 1970 c 360 b
c u l t iv a t io n
yes 85 a 4 .3  a 1660 a 320 a
no 69 a 3 .8  a 1410 b 280 b
a /
— D ensity  and s tan d in g  biom ass I s  th e  number and w eight of I tc h g ra s s  
p la n ts  In  a 25cm band, 10m
—̂  Means In  a column w ith in  a main e f f e c t  follow ed by th e  same l e t t e r  
a re  n o t s ig n i f ic a n t ly  d i f f e r e n t  a s  determ ined w ith  th e  D uncan's 




( p l a n t s / 2 . 6 m  )
c u l t .  un c u t t .
F igu re  1 . I l l u s t r a t i o n  of I tc h g ra s s  d e n s ity  a s  In fluenced  by th e  
second o rd e r in te r a c t io n  between postem ergence a p p l ic a t io n s  of 
d ic lo fo p  and c u l t iv a t io n  a c ro ss  a l l  s o i l  ap p lied  h e rb ic id e s . 
D ensity  da£a were taken  from a 25 cm band, 10 m along th e  soybean 
row (2 .5 m  ) .
ITCHGRASS STANDING BIOMASS




c u l t i v a t e d  uncu l t i va t ed
Experiments
Figure 2 . I l l u s t r a t i o n  of itc h g ra s s  standing  biomass a s  influenced  by th e  th ird  o rder in te ra c t io n  
between postemergence a p p lic a tio n s  of d ic lo fo p , c u l t iv a t io n ,  and the  sep ara t^  experim ents.
Biomass d a ta  were taken  from a 25 cm band, 10 m along th e  soybean row (2 .5  m ) .
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of v a riance  between c u l t iv a t io n ,  the s o i l  ap p lied  h e rb ic id e s , and the 
number of d ic lo fo p  a p p l ic a t io n s ,  the da ta  from c u lt iv a te d  and 
u n c u lt iv a te d  trea tm en ts  were combined and analyzed to g e th e r to 
determ ine the h e rb ic id e  e f f e c t .  Treatm ents th a t reduced i tc h g ra s s  
d e n s ity  and stand ing  biomass re su lte d  in  an in c rease  in  soybean 
y ie ld .  Soybean y ie ld  red u c tio n s  have been shown to be p ro p o rtio n a l 
to  the amount of dry m a tte r produced by weed species  (1 , 2 , 3 , 8 , 9 , 
19, 21, 2 3 ). T r i f lu r a l in  a p p lic a tio n  Increased  both y ie ld  and net 
income over a l l  o th e r h e rb ic id e  trea tm en ts  (Table 2 ) . A lachlor 
in c reased  y ie ld  but net income was not in creased  compared to  no s o i l  
h e rb ic id e . T r i f lu r a l in  provided good c o n tro l (90%) of itc h g ra s s  
w hile a la c h lo r  provided poor co n tro l (17%) of i tc h g ra s s .  One 
a p p lic a t io n  of d ic lo fo p  doubled both y ie ld  and net income. A second 
a p p lic a t io n  of d ic lo fo p  In creased  y ie ld  but not ne t income.
One a p p lic a tio n  of d ic lo fo p  reduced the stand ing  biomass of 
i tc h g ra s s  in  a l l  s o i l  trea tm en ts  (F ig u re  3 ) .  However, the biomass 
reduced by the f i r s t  a p p lic a tio n  of d ic lo fo p  fo llow ing  t r i f l u r a l i n  
was not fu r th e r  reduced by a second. Fewer I tc h g ra s s  p la n ts  survived 
one a p p lic a tio n  of d ic lo fo p  fo llow ing  t r i f l u r a l i n  than o th e r s o i l  
a p p lie d  h e rb ic id e s  (F ig u re  4 ) . This was a t t r ib u te d  to  the decreased 
d e n s ity  of i tc h g ra s s  p la n ts  in  the t r i f l u r a l i n  tre a tm e n ts . The f i r s t  
and second a p p lic a tio n  of d ic lo fo p  caused a red u c tio n  in  both 
s tan d in g  biomass and d e n sity  of I tc h g ra s s  fo llow ing a la c h lo r  and no 
s o i l  h e rb ic id e  (F ig u res  3 and 4 ) .  Two a p p lic a tio n s  of d ic lo fo p  gave 
100% c o n tro l of i tc h g ra s s .  Compared to  the trea tm en t w ith  no s o i l  
a p p lie d  or postem ergence h e rb ic id e , t r i f l u r a l i n  reduced the i tc h g ra s s
ITCHGRASS STANDING BIOMASS
( k g / 2 . 6 m 2 )
CJV
•  oil  a pp l i e d  h e b l c l d e s
F ig u re  3 . The stan d in g  biomass of i tc h g ra s s  in  a  25 cm band, 10 m 
along  th e  soybean row (2 .5  m ) a s  In fluenced  by tre a tm e n ts  of 
a la c h lo r  (A), t r i f l u r a l i n  (T ), o r no s o i l  ap p lie d  (N) h e rb ic id e , 
fo llow ed by postem ergence a p p l ic a t io n s  o f d ic lo fo p  a c ro ss  a l l  exper­
im en ts . Means fo llow ed by th e  same l e t t e r  a re  n o t s ig n i f ic a n t ly  
d i f f e r e n t  a s  determ ined by th e  Duncan's M u ltip le  Range t e s t  
(as 0 .0 5 ) . Means a re  averages o f 24 p lo t s .
ITCHGRASS DENSITY
( p l a n !  s / 2 . 5 m  )
31 cd
271 b 27 Cd315 a
t o l l  a p p l i e d  h e r b i c i d e s
F ig u re  4 . The d e n s ity  of i tc h g ra s s  in  a  25 cm band, 10 m along the  
soybean row (2 .5  m^) a s  in flu en ced  by tre a tm e n ts  of a la c h lo r  (A), 
t r f l u r a l i n  (T ), o r no s o i l  a p p lie d  (N) h e rb ic id e , follow ed by 
postem ergence a p p l ic a t io n s  o f  d ic lo fo p  a c ro ss  a l l  experim en ts.
Means follow ed by th e  same l e t t e r  a re  no t s ig n i f ic a n t ly  d i f f e r e n t  
a s  determ ined by th e  D uncan's M u ltip le  Range t e s t  (0 = 0 .0 5 ). Means 
a re  averag es  o f  24 p lo t s .
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d e n s ity  by 92%, bu t only reduced the stand ing  biomass by 60%. This 
in d ic a te s  th a t  the itc h g ra s s  compensated fo r the decreased d e n s it ie s  
by In c re a s in g  the s iz e  of the In d iv id u a l p la n ts .
The s tan d in g  biom ass, number of t i l l e r s ,  number of b ranches, and 
seed p ro d u c tio n  per p lan t in c reased  approxim ately  250% by t r i f l u r a l i n  
(Table 2) when compared to  the trea tm ent w ith  no s o i l  ap p lied  or 
postem ergence h e rb ic id e . This response was probably  due to  the 
decreased  d e n s i t ie s  in  the t r i f l u r a l i n  trea tm en t (F ig u re  4 ) .  One 
a p p lic a t io n  of d ic lo fo p  fo llow ing a la c h lo r  or no s o i l  h e rb ic id e  did 
not e f f e c t iv e ly  decrease  the in d iv id u a l p lan t w eigh t. However, when 
one a p p lic a t io n  of d ic lo fo p  was app lied  fo llow ing  t r i f l u r a l i n ,  the 
s tan d in g  biomass of the In d iv id u a l p la n ts  was reduced approxim ately  
50%. The decrease  in  stand ing  biomass was probably  due to  In ju ry  by 
d ic lo fo p . Lower d e n s i t ie s  in  the t r i f l u r a l i n  tre a tm en ts  re s u lte d  in  
b e t t e r  coverage by d ic lo fo p  a p p lic a tio n s  which k i l le d  the I tc h g ra s s  
to  near the s o i l  s u r fa c e . The t re a te d  i tc h g ra s s  then regenera ted  
from b a sa l nodes but could not compete w ith  a w ell e s ta b lish e d  
soybean canopy. A ll p la n ts  rem aining a f t e r  d ic lo fo p  a p p lic a tio n s  
were re g e n e ra tio n s  from e x is t in g  p la n ts .  Late season emerging 
s e e d lin g s  could not s u c c e ss fu lly  e s ta b l i s h  because of the presence of 
the  soybean p la n ts .  This is  c o n s is te n t w ith f in d in g s  of 
LaFranke—1̂who found th a t  seed lin g s  of I tc h g ra s s  emerging la t e  In 
th e  season had a high m o r ta l i ty .  The I tc h g ra s s  d en sity  fo llow ing one 
a p p l ic a t io n  of d ic lo fo p  a f t e r  a la c h lo r  or no s o i l  h e rb ic id e  was not 
d i f f e r e n t  from p lo ts  t re a te d  w ith  t r i f l u r a l i n  a lone (F ig u re  4 ) ,  
however, the s tand ing  biomass of i tc h g ra s s  p la n ts  was approxim ately
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o n e -h a lf . There was no d iffe re n c e  In the s tand ing  biom ass, number of 
t i l l e r s  or b ranches, o r seed production  per p la n t between any of the 
s o i l  h e rb ic id e  tre a tm en ts  In p lo ts  tre a te d  w ith one a p p lic a t io n  of 
d ic lo fo p . This probably  In d ic a te s  th a t the p ro d u c tiv ity  of I tc h g ra s s  
p la n ts  re g e n e ra tin g  from d ic lo fo p  is  determ ined more by com petition  
w ith  soybeans, than by the i tc h g ra s s  d e n s ity .
The average number of I tc h g ra s s  th a t emerged In  the trea tm en ts  
w ith  no s o i l  ap p lied  o r postemergence h e rb ic id e s  (Table 1) was 1 .2  X 
10^ p la n ts  per h e c ta re , i f  evenly d is t r ib u te d  over the to t a l  
a r e a .  I f  a l l  seeds produced by p la n ts  fo llow ing a p p lic a tio n  of 
t r i f l u r a l i n  (Table 3) were su c c e ss fu l in  e s ta b lis h in g  se e d lin g s  in  
the  crop the fo llow ing  y e a r , only  350 p la n ts  per h e c ta re  would be 
n ecessa ry  to produce th is  d e n s ity . I f  9% of the seeds remain v iab le  
u n t i l  the fo llow ing  season (1 0 ) , then only 3900 p la n ts  per h e c ta re  
would r e s u l t  in  the same d e n s ity . The average d en sity  p re sen t in  the 
t r i f l u r a l i n  trea tm en ts  a t  h a rv es t (F igu re  4) was eq u iv a len t to 
approx im ately  1 .0 x 10"* p la n ts /h a .  This d e n s ity  caused a y ie ld  
re d u c tio n  of 37% (F igu re  5 ) .  Assuming 9% s u rv iv a l of seed s, 
approx im ately  330 p la n ts  could r e s u l t  in  a p o p u la tio n  of th is  s iz e .
As w eight of i tc h g ra s s  in  the soybean row in c re a se d , y ie ld  
decreased  ( f ig u re s  3 and 5 ) .  The y ie ld  da ta  in  F igure 5 show th a t 
one a p p lic a tio n  of d ic lo fo p  re s u lte d  in  a y ie ld  in c rease  of 1918, 
1743, and 1701 kg/ha fo llow ing  t r i f l u r a l i n ,  a la c h lo r ,  o r no s o i l  
h e rb ic id e , r e s p e c t iv e ly .  A second a p p lic a tio n  of d ic lo fo p  in c reased  
y ie ld s  only fo llow ing  a la c h lo r  a p p l ic a t io n .  There waB no d iffe re n c e  
between s o i l  ap p lied  trea tm en ts  re ce iv in g  one o r two a p p lic a tio n s  of
Table 3. S tanding biom ass, t i l l e r  number, branch number, and seed 
numbers o f in d iv id u a l  p la n ts  su rv iv in g  to  soybean h a rv e s t  as I n f lu ­
enced by s o i l  ap p lie d  tre a tm en ts  of a la c h lo r ,  t r i f l u r a l i n ,  o r no 
s o i l  h e rb ic id e  tre a tm en t w ith  and w ithou t an overtop  a p p lic a t io n  
o f d ic lo fo p .
I t c h g r a s s ^
Treatm ent W e ig h tM rille rs Branches Seeds
a la c h lo r 120 be 1 .9  b 7 b 1220 b
a la c h lo r  + 1 d ic lo fo p 130 be 0 .1  c 6 b 1070 b
c o n tro l 110 c 1 .3  b 7 b 1290 b
1 d ic lo fo p 130 be 0 .5  c 7 b 1180 b
t r i f l u r a l i n 320 a 4 .0  a 16 a 3400 a
t r i f l u r a l i n  + 1 d ic lo fo p 150 b 0 .2  c 6 b 1230 b
a/— Weight = average s tan d in g  w eight ( g ) /p la n t .  T i l l e r s  «
average number o f t l l l e r s / p l a n t .  Branches ■ average number 
o f b ra n c h e s /p la n t. Seeds « 11 x s p ik e s /p la n t .
—̂  Means in  a column follow ed by th e  same l e t t e r  a re  no t s ig n i ­
f i c a n t ly  d i f f e r e n t  as determ ined w ith  th e  Duncan's M u ltip le  
Range t e s t  (a  -  0 .05)
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SOYBEAN YIELD




so i l  a p p l l a d  h e r b i c i d e s
F ig u re  5 . The mean y ie ld  o f soybeans (kg /ha) a s  in flu en ced  by 
d ic lo fo p  a p p l ic a t io n s  and s o i l  a p p lie d  h e rb ic id e  tre a tm e n ts  of 
a la c h lo r  (A), t r i f l u r a l i n  (T ), o r no h e rb ic id e  (N) a c ro ss  a l l  
ex perim en ts. Means follow ed by th e  same l e t t e r  a re  n o t s ig n i­
f i c a n t ly  d i f f e r e n t  a s  determ ined by th e  Duncan's M u ltip le  Range 
t e s t  (a= 0 .0 5 ), Means a re  averages o f 24 p lo t s .
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d ic lo fo p . Two a p p lic a tio n s  of d ic lo fo p  fo llow ing  t r i f l u r a l i n  gave a 
h ig h e r y ie ld  than one a p p lic a t io n  of d ic lo fo p  fo llow ing  a la c h lo r  or 
no s o i l  h e rb ic id e  trea tm en t (F ig u re  5 ) .
Most d a ta  concerning soybean y ie ld  decreases due to  the presence 
of weeds in d ic a te  th a t  i f  they are  removed w ith in  four to  e ig h t 
weeks, a f t e r  crop emergence no s ig n if ic a n t  decrease  in  y ie ld  w i l l  be 
n o tic e d  (1 , 2 , 3 , 9 , 23, 2 4 ). The r e s u l ts  of u sing  d ic lo fo p  to 
remove I tc h g ra s s  from these  p lo ts  a t  four to  s ix  weeks a f t e r  p lan tin g  
s u b s ta n t ia te s  these  d a ta . An in te r a c t io n  did occur between the th ree  
experim ents and the s o i l  ap p lied  h e rb ic id e s  which 1b dep icted  in  
F igure  6.
Soybean y ie ld  was in v e rse ly  re la te d  to the t o t a l  s tand ing  biomass 
and d e n s ity  of the I tc h g ra s s  p resen t in  a 25 cm band 10 m along the
soybean row a t h a rv es t (F ig u re  7 and 8 ) . The re g re ss io n  of soybean
y ie ld  on the s tand ing  biomass of i tc h g ra s s  in  the soybean row shows 
th a t  c u l t iv a t io n  in c reased  y ie ld  over no c u l t iv a t io n  (F igure  7 ) .
There was a m arg in a lly  s ig n if ic a n t  d iffe re n c e  between the in te rc e p ts  
o f the two re g re ss io n  l in e s  (p r o b a b i l i ty  -  0 .0 8 ) . This in d ic a te s  
th a t  c u l t iv a t io n  may be b e n e f ic ia l  fo r  In c reas in g  soybean y ie ld  in  
th e  absence of i tc h g ra s s  but more d a ta  a re  needed b efo re  a  d e f in i te  
judgement can be made. The l in e s  d id  d iv erg e  and d if fe re n c e  was 
found when the s lopes were te s te d  fo r  e q u a l i ty .  The re g re ss io n  
c o e f f ic ie n t  fo r  c u l t iv a t io n  ( -5 3 .6 )  was g re a te r  than  fo r no 
c u l t iv a t io n  ( - 7 8 .7 ) .  The q u ick er d e c lin e  in  soybean y ie ld  due to  no 
c u l t iv a t io n  may be assumed to  be due to  the p resence of the i tc h g ra s s
p la n ts  in  the row m id d les . Both the above and below ground presence
SOYBEAN YIELD




soi l  a p p l i e d  h e r b i c i d e s
F ig u re  6. I l l u s t r a t i o n  o f soybean y ie ld  a s  in fluenced  by th e  
second o rd e r in te r a c t io n  between experim ents and tre a tm e n ts  of 
a la c h lo r  (A), t r i f l u r a l i n  (T ), o r no s o i l  ap p lied  (N) h e rb ic id e  
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F igu re  7 . In f lu e n c e  of I tc h g ra s s  biomass on soybean y i e ld .  Solid
l i n e  (-------- ) r e p r e s e n t s  c u l t iv a te d  t re a tm e n ts .  Broken l i n e  ( --------)
r e p r e s e n t s  u n c u l t iv a te d  t r e a tm e n ts .  Biomass d a ta  were taken  from 




1634 -  2.2X2750
0.38
2500












0 200100 300 700 600<100 500 600
ITCHGRASS DENSITY < p lan t» /2 .6 m 2 )
F igure  8 . In f lu en ce  of d e n s i t i e s  o f  i t c h g r a s s  on soybean y i e ld .
So lid  l i n e  (-------- ) r e p r e s e n ts  c u l t iv a te d  t re a tm e n ts .  Broken
l i n e  ( - —- - )  r e p re s e n ts  u n c u l t iv a te d  t re a tm e n ts .  D ensity  d a ta  
were taken  from a 25 cm band, 10 m along th e  soybean row (2 .5  m ) .
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of the p la n ts  l e f t  In  the row middles l im i t  the a v a i l a b i l i t y  of l i g h t  
and n u t r i e n t s  to the soybean p la n t .  Soybean y ie ld  reduc tions  are  
p ro p o r t io n a l  to  the amount of dry m a tte r  produced by weeds (8 ,  19). 
The use of c u l t i v a t i o n  decreased the e f f e c t  of the s tand ing  biomass 
of i tc h g ra s s  on the y ie ld  of soybean.
While th e re  was no d i f f e re n c e  in  the re g re ss io n  c o e f f i c i e n t s  of 
soybean y ie ld  on I tc h g ra s s  d ens ity  fo r  c u l t i v a t i o n  versus no 
c u l t i v a t i o n  ( p r o b a b i l i ty  ■ 0 .2 ) ,  the In te r c e p ts  were found to be 
d i f f e r e n t  (p r o b a b i l i ty  -  0 .006). This in d ic a te s  two r e l a t i v e l y  
p a r a l l e l  l in e s  with the l in e  rep re sen tin g  c u l t i v a t i o n  having h igher  
soybean y ie ld s  per I tc h g ra s s  den s ity  in  the d r i l l .  The removal of 
the  I tc h g ra s s  p la n ts  from the row middles would exp la in  the h igher  
y ie ld s  by c u l t i v a t i o n .  Thurlow and Buchanan (23) in d ic a ted  th a t  the 
weight of s ick lepod  (C assia  o b tu s i f o l l a  L .)  growing in  the soybeans 
a t  h a rv e s t  was a more p re c ise  in d ic a to r  of soybean y ie ld  th a t  the 
number of s ick lepod p la n ts  per u n i t  a r e a .  The p a t te r n  of the
p resen ted  da ta  concerning I tc h g ra s s  s u b s ta n t ia te s  th a t  of o the r
re s e a rc h e r s  th a t  under most circum stances 1) weed removal i s  the most
im portant b e n e f i t  from c u l t i v a t io n  and 2) as weed biomass inc reases
soybean y ie ld  decreases (1 ,  2, 3 , 6 , 8 ,  9 , 17, 19, 21, 22, 24).
One a p p l ic a t io n  of d ic lo fo p  improved net income follow ing a l l  
s o i l  h e rb ic id e s  (F igure  9 ) .  There was no d if fe ren c e  between 
t re a tm e n ts  a f t e r  one or two a p p l ic a t io n s  of d ic lo fo p .  The e f f e c t  of 
h e rb ic id e  trea tm en ts  on net Income was s im i la r  to th a t  on y ie ld .
There was l e s s  v a r i a t io n  in  net income among d ic lo fo p  trea tm en ts  than 
in  y i e ld .
45
NET INCOME
( $ / ha)
(  p
2 2 6  a 1 9 0 a2 1 6  as'
2 2 4  a
1 0 4  b
s o i l  a p p l i e d  h e r b i c i d e s
F igure  9. The n e t  income ($ /ha) a v a i l a b le  a f t e r  th e  p r o f i t  from 
soybean y ie ld s  i s  a d ju s te d  fo r  weed c o n tro l  c o s t s  due to  d ic lo fo p  
a p p l ic a t io n s  and s o i l  h e rb ic id e  tre a tm e n ts  of a la c h lo r  (A), t r i -  
f l u r a l i n  (T)t or no h e rb ic id e  (N) a c ro ss  a l l  experim ents . Means 
followed by the  same l e t t e r  a r e  no t s i g n i f i c a n t l y  d i f f e r e n t  a s  
determined by th e  Duncan's M u lt ip le  Range t e s t  ( a -0 .0 5 ) .  Means 
a r e  averages  of 24 p lo t s .
With a la c h lo r  or no s o i l  h e rb ic id e  a p p l i c a t io n s ,  postemergence 
weed c o n tro l  t rea tm en ts  had to be a p p l ie d .  The i n i t i a l  posteoergence 
a p p l i c a t io n  th inned the i n i t i a l  number of p la n ts  and the second 
a p p l i c a t io n  c o n tro l le d  the e scap es .  Even though the y ie ld  data  
in d ic a te  th a t  a second posteraergence a p p l ic a t io n  would fu r th e r  
in c re a s e  y i e ld s ,  the net income d a ta  show th a t  th e re  would be no 
economic b e n e f i t  to a second a p p l i c a t io n .  The d e c is io n  to apply a 
second trea tm en t of d ic lo fo p  would be dependent upon the uniform ity  
o f the l a t e  season i tc h g ra s s  stand and whether or not the land i s  
te n an t  or owner farmed. T r i f l u r a l i n  app lied  p rep lan t  incorpora ted  
reduced the i n i t i a l  d en s i ty  of i tc h g ra s s  which made one a p p l ic a t io n  
of d ic lo fo p  s u f f i c i e n t  fo r  good c o n t r o l .  This combination would be 
recommended in  an i tc h g ra s s  co n tro l  program in  row soybeans.
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Appendix I .  Analysis of variance ta b le  fo r  the dependent v a r ia b le :  
Soybean y ie ld
Sura F P ro b a b il i ty
Source df of Squares Value G reater F
Experiment (A) 2 25158189 184 0-0001
Rep X A 9 2847311 5 0.0001
C u l t iv a t io n  (B) 1 3682591 54 0.0001
A X B 2 559374 4 0.0190
Rep (A X E> 9 709341 1 0.3321
S o il  H erbic ides (C) 2 2942103 22 0.0001
Posteraerf>ence a p p l ic a t io n s  (D) 2 49238772 359 0.0001
C X D 4 2693332 10 0.0001
A X C 4 6940462 25 0.0001
A X I) 4 611064 2 0.0691
B X C 2 367786 3 0.0720
B X D 2 492977 4 0.0300
A X C X D 8 1544893 3 0.0063
B X C X D 4 282654 1 0.3937
A X B X 0 4 1638393 6 0.0002
A X B X C 4 406128 2 0.2112
A X B X C X D 8 967495 2 0.0892
Rep (A X B X C X D) 138 9460473
T o ta l 209 1122237 72
Appendix II. Analysis of variance Cable for the dependent variable:
Itchgrass Density
Sura F P ro b a b i l i ty
Source of Squares Value G rea ter  F
Experiment (A) 2 275823 46 0.0001
Rep X A 9 27 3 44 1 0.4368
C u l t iv a t io n  (B) 1 13921 5 0.0333
A X B 2 5154 1 O.A275
Rep (A X B) 9 28817 1 0.3945
S o il  H erb ic ides  (C) 2 490349 81 0.0001
Posteraergence a p p l ic a t io n s  (D) 2 17 52765 291 0.0001
C X D 4 662109 55 0.0001
A X C A 161149 13 0.0001
A X D A 334907 28 0.0001
B X C 2 13115 2 0.1173
B X D 2 A292A 7 0.0011
A X C X 1) 8 226767 9 0.0001
B X C X D A 27169 2 0.0663
A X B X D A 8215 1 0.6059
A X B X C A 15871 1 0.2668
A X B X C X D 8 15998 1 0.7229
Rep (A X B X C X D) 143 431057
T ota l 214 4584913
Appendix I I I .  Analysis of 
I tc h g ra s s  Height




F Probability  
Value G reater 1
Experiment (A) 2 2.54 9 0.0003
Rep X A 9 2.44 2 0.0690
C u l t iv a t io n  (B) 1 0.11 1 0-3990
A X B 2 0.42 1 0.2451
Rep (A X B) 9 0.37 0.3 0.9789
S o il  H erb ic ides  (C) 2 0.20 1 0.5053
Posteraergence a p p l ic a t io n s (D) 2 220.09 738 0.0001
C X D 4 2.81 5 0.0013
A X C 4 1.53 3 0.0412
A X D 4 17.45 29 0.0001
B X C 2 0.41 1 0.2555
B X D 2 0.07 0.3 0.7822
A X C X D 8 2.05 2 0.0995
B X C X D 4 0.39 1 0.6273
A X B X D 4 1.59 3 0.0353
A X B X C 4 0.69 1 0.3335
A X B X C X D 8 1.65 1 0.2074
Rep (A X B X C X D) 143 21.33
Total 214 277.12
Appendix IV. Analysis of variance cable for the dependent variable:
Standing Biomass of Itchgrass
Sum F P ro b a b i l i ty
Source d f of Squares Value G reater F
Experiment (A) 2 206.10 13 0.0001
Rep X A 9 69.08 1 0.4566
C u l t iv a t io n  (B) 1 16.19 2 0.1519
A X B 2 67.63 4 0.0149
Rep (A X B) 9 57.54 1 0.6003
S o i l  H erb ic ides  (C) 2 519.53 33 0.0001
Postemergence a p p l ic a t io n s  (D) 2 37 60.56 241 0.0001
C X D 4 424.24 14 0.0001
A X C 4 149.53 5 0.0012
A X D 4 186.98 6 0.0002
B X C 2 25.29 2 0.2015
B X D 2 8.71 0.6 0.5737
A X C X D 8 310.43 5 0.0001
B X C X D 4 22.85 0.1 0.5716
A X B X D 4 114.17 4 0.0072
A X B X C 4 86.94 3 0.0289
A X B X C X D 8 156.62 3 0.0140
Rep ( A X B X C X D ) 143 1115.96
T o ta l 214 7364.14
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Appendix V. Analysis of variance  tab le  fo r  the dependent v a r ia b le :  
Net Income
Sum F P ro b a b i l i ty
Source df_ of Squares Value G reater F
Experiment (A) 2 2782090 360 0.0001
Rep X A 9 1655085 5 0.0001
C u l t iv a t io n  (B) 1 136213 35 0.0001
A X B 2 25003 3 0.0420
Rep (A X B) 9 35147 1 0.4329
S o il  H erb ic ides  (C) 2 53257 7 0.0014
PostemerRence a p p l ic a t io n s  (D) 2 1412080 183 0.0001
C X I) 4 161613 11 0.0001
A X C 4 37 3 347 24 0.0001
A X D 4 50513 3 0.0134
B X C 2 21143 3 0.0679
B X D 2 34684 5 0.0128
A X C X D 4 13201 1 0.4921
B X C X D 8 103046 3 0.0016
A X B X 1) 4 104523 7 0.0001
A X B X C 4 23964 2 0.1900
A X B X C X D 8 51631 2 0.1099
Rep (A X B X C X D) 138 531969
Total 209 6160941
Appendix VI. Analysis of covariance.
Dependent v a r ia b le :  Yield of soybeans
Source of v a r ia t io n  df
Model 3
A )Itchgrass  s tand ing  (1) 
biomass
B )C ultiva tion  (1)
C)A x B (1)
E rror 205
Corrected t o t a l  208
0.42









Appendix VII. Analysis of covariance
2
Dependent v a r ia b le :  Yield of soybeans r  = 0 . 3 8
Source of v a r ia t io n df Type I  SS
Model 3 42133756
A )Itchgrass  den s ity Cl) 39525219
B )C ultiva tion (1) 2043222
C)A x B (1) 565314
Error 205 69144587










Appendix Vlll. Mean values of itchgrass density, standing biomass, soybean yield, and net income for
the weed control treatments in experiment A, 1981. The means are averages of four observations.
S o il  Applied 
Herbicide
Diclofop






(plants/2 .5m  ) (kg/2.5m2) (kg/ha) ($/ha)
a lac h lo r 0 C 294 13 1428 339
a lac h lo r 1 C 104 10 2238 510
a lac h lo r 2 C 0 0 2616 567
none 0 C 319 12 1018 255
none 1 C 39 5 1981 466
none 2 C 0 0 2191 479
t r i f l u r a l i n 0 c 28 2527 608
t r i f l u r a l i n 1 c 7 2 2682 607
t r i f l u r a l i n 2 c 0 0 2408 493
a lach lo r 0 u 319 9 839 197
a lach lo r 1 u 55 5 2078 481
a lac h lo r 2 u 0 0 2532 558
none 0 u 513 9 665 175
none 1 u 66 4 1997 483
none 2 u 0 0 2497 572
t r i f l u r a l i n 0 u 75 9 1575 371
t r i f l u r a l i n 1 u 4 1 2446 558
t r i f l u r a l i n 2 u 0 0 2558 545
a/ Cultivated = C, uncultivated = U.
Appendix XX. Mean values of itchgrass density, standing biomass, soybean yield, and net income for
the weed control treatments in experiment B, 1982. The means are averages of four observations.
S o il  Applied 
Herbicide
Diclofop






( p la n t s /2 . 5m ) (kg/2.5m2) (kg/ha) ($/h£
a lach lo r 0 C 378 19 269 26
a lach lo r 1 C 9 1 1474 248
a lac h lo r 2 C 0 0 1709 258
none 0 C 416 19 281 53
none 1 C 102 6 1410 258
none 2 C 0 0 1771 296
t r i f l u r a l i n 0 C 7 3 1170 214
t r i f l u r a l i n 1 C 3 0 1973 348
t r i f l u r a l i n 2 C 0 0 2186 352
a lach lo r 0 U 366 14 265 34
a lach lo r 1 U 13 2 1424 247
a lac h lo r 2 U 0 0 1724 270
none 0 u 493 13 254 56
none 1 u 60 5 1132 207
none 2 u 0 0 1614 270
t r i f l u r a l i n 0 u 6 3 1003 186
t r i f l u r a l i n 1 u 3 0 1453 243
t r i f l u r a l i n 2 u 0 0 1707 256
g /— Cultivated = C, uncultivated = U.
O'Ln
Appendix X. Mean values of itchgrass density, standing biomass, soybean yield, and net income for
the weed control treatments in experiment C, 1982. The means are averages of four observations.
S o il  Applied 
H erbicide
Diclofop





a lach lo r 0 C
2
(p l a n t s /2 . 5m ) 
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a lac h lo r 1 C 3 0 1629 283
a lach lo r 2 C 0 0 2146 354
none 0 C 32 4 1225 260
none 1 C 4 0 1852 356
none 2 C 1 0 1758 293
t r i f l u r a l i n 0 c 33 5 608 90
t r i f l u r a l i n 1 c 2 0 1618 270
t r i f l u r a l i n 2 c 0 0 1723 251
a lach lo r 0 u 189 10 503 87
a lach lo r 1 u 3 0 1586 282
a lac h lo r 2 u 0 0 1536 229
none 0 u 120 15 270 59
none 1 u 1 0 1761 345
none 2 u 0 0 1535 253
t r i f l u r a l i n 0 u 11 4 409 56
t r i f l u r a l i n 1 u 0 0 1143 175
t r i f l u r a l i n 2 u 0 0 1129 129
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